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1 . 3t I 




(I) 



[ * + , 
qliOiti±ltfeD> 

q i ! 0 « t I n li 1 - 3 , £ fz (i q ** 1 CO i; # nli0-3tfc f ), 
R <± s m n y V , ffi ft T A' *r IV , hFoJfy, fttr;^/^;^^ y, ffi a 
T A ^ ^ . ij jv iff * is . fiST/^Jry^;P#-;K X? A A ^ A . N - ffi i& 
T A *f A- - * )V * A fV , N , N - -J - ffi fflL T )V df >V - i] )V A A )V , /7 A 

Jf/kTiy titlih ^/^n^f/K'^T, & o A» X R # * ^ + t # 4 "t 

a) R i J; l>" R 2 ti , #^SUC14LT, 

a ) # A A ^ -"f A - A h >- s il )V iff * is - A V ^ is , y y/k^ y * /k* 

I7/Hy'f^7?y, KI7;K*757 1 N,N-y-fii7/K*7i7 
. b Fn^y, ffi ft T A * J A >V ^ =¥ v . it )V iff * i- . fi!7*3^f y*/H'- 

% # a ;s ; ^ a iv , n - t£ ^ r a *f a - # a ^ ^ 4 )V , n , n - i? - i& m T >v ^ 

)V - U )V A t A IV , y77ifcli-hn|;J: ^) tiSixt 7 x - /K 
r ) ^HiJtli^D- t L<liffii7/H*-Iie'Jy;K 

5- ) N-'<yy7k-fiJy^')A-2-^;K t7f /K y77, % )V ^ i>> 
, {& Wt. T )V a df ^ # - A s # A A ^ A , N - ffi & T A- A - ij )V s< ^ A )V 
, N , N - V - ffl. T )V df )V - J] )V A ^ A )V „ N - < y is )V - f] )V J* ^ A )V , * 

fii7/^y^f/K II7*^-;k 117;^-/^^^, 4 (i 
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e ) 

e a ) J\uyy ^ T 5 7 . fiiT/K^T? 7, b° ^ 5 ^ 7 . y-filT)K 

;p r 5 y . 

e /3 ) #lli^ii7x - /H^^'An^y, ffi ft r ^ * )V . b F n ^ y , ffi 
ft T )V tt J A )V ?f *c is s ffi a T n =3f x s * )V stf ^ s &WlT )V n *t is fj ft, i£ — 

. # /!✓ A ^ -f , N - {£ ft T * )V - f} )V A ^ A )V . N , N - is - ffi ft T )V 3r 
;P - * /!✓ A ^ ;k . is T J . T 5 y . IST/M/^/l^TJ (SS7/K/V7 
5 y s N,N-y-Mr/K^rs;itlihy 7;^n^f;H:± DIS? 
fi/":7x-;l/7Sy, 

e r ) b F n ^ y , ffi ft T ;b ^ . y77 , ffi ft T ;P ^ ^ # 

;P # - /!✓ . # ./P a q& -f /!✓ . N - ft r 1V * )V - % )V a ^ >f ;P . N ; N - y-fift 

r ;p - * ;p a ^ >f ;p . ^/^rbifcH 

e 8 ) ^ R 3 - S ( O ) m - ( * . R 3 iifii7/K^ti D , m \i 0 . IS 
t ± 0 ■ g| $ ft ffi ft r ^ * )V T h 9 . 4 (± 

b ) q 3&s 0 <r> k § . lR 1 fc±lf'R 2 (50 3%o-SI±^tilS87;K;^tH 
#Ii7x-;K'fc D . S R i ts J: R 2 <a 3 % <n ffi (i _h IB a ) 
tt^od^O-^ ( tz fz L s ?K S £ < ) £ * L , 4 jfc 14 

c) R^iVRzlJ-aC^oT, 75/, fiHT/M/^^TSy, ffi ft T 
)V ^ )V T 5 y s N p N-y-figr/K^7Sy, -bo. a n y y , t Fn^ 

. ffi ft T JV % y >f )V * ^ . ^/^'^y, ffi ft T ^ rj 3f ^ * ^ ^ - ^ . * )V 
^ A )V . N - 1g ft T )V ^ )V - il )V ^ -f )V . N ) N-y-li7/K/t/-*;l/A" 

^^f *4fcii^ry t i of astifcc 4 -c 10 - i ,4-r^*yx-i/y, t 

tli9IHTiOKIIf Jtt^7f-l ( 4-7/^yX-^yt'l)^ 4 

d ) q # l k S . R 1 J3J;U f R 2 !i#^S^ta4LT#liffiI7;K/^ 
i± # ■ 81 y x - )V t tz \± _t IB a ) m L t> fi tz X * o -3 -h <7) - ^ * L . 
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Rsli. ftl7iK/K ffif&T/P ^ >- # # — . # /l^ ^ -f /l^. N 

t f) I) ] 

T ^ § ti 4 *s . Jt L , n ifi 0 . q^K Rifi±VR 6 tf#^**, *5 J: R 2 
A^f/K'fcS^I^ft^ftiiK, 7H-t°nn [ 2 , 3 - d ] t° U S y^i 

q # 0 CO t § n *M — 3 . ± fc \± q ifi 1 CO § n & 0 — 3 T $> 9 . 

R #\ a n y y . ffi fit r . bFn^y, fil7;M 7 /Pt^r y , ffi 81 

TJl^^fS'. fi?]f7$*rzs* \&MT is )Vt$-)V ^ % )Vrt*A )V ^ N-ffia 

T )V * )V - 13 )V A q& A )V . N , N - V - i& m T )V 3f )V - % )V A ^ A )V s y/y , 

^ )VT < J ^fzMY ] J 7 ;l/ t n ^ f ;l/ T J) ^ T , Io*^lR^"*f ^ |;#St 
£ § . * *i 6 tfO * ti R — 4 fi A Sr S t> <0 T h 9 » . 

a ) R i ifi 7fc S T" 0 s R 2 #* s # /l^ ^ ^ A )V - * h 3c is . fifrtf^is-jth* 
is . h^r^. ffi ft T ^ n >- ti )V # — )V - * V * 

is . 7 x — /I' . 75 A Sa7/My^l/7S/, l«7/H^7S/, N , N 
-y-ffiir/K/^TS 7, h K n ^ ^ s fi|7;H^/^^ry, ^;P^^r^ 
. ffiir/^^ * ;p ^ ^ )V . n - ffi fit r ^ - * ^ A )V 

ft. fc 7 ^ - . ^liAn-U<(iiI7/K^-IIb°y y;k N - 

^y^^-tiJ3/-^A-2->f;K i~ ? * JV , z/ T J , ^;l/*'^y, i&WiT )V 
a 3p ^ * )V # - . # A ^ -f N - ffi ft T * A- - ti JV ^ * A )V , N , N - 
y-M7/K/k-*/^^>f/K N - ^ y ^ - # )V ^ ^ A )V . ^ ;P 5 . ffi 

Iii)t(i7x^/«^tfAnyy, ffi ® r )V * )V . h Fn^y, 617/^7 
-f;^^-^f^ s ^;P^^Sy s fiar/^^r y^/^-/K # /W* 

^£ >f ;k . N - ffi fit T )V ^ )V - )V r\ A )V . N , N - y - fiR ;P - * ^ ^ 
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A jv . is t J , r s y . iir/My^^Tiy, ffil7;K;i/7S a n,n 

-y-fii7/K^75 ./ 4 (2 h- U 7 ;1/ ^ n ^ f ;P C j; 5Si?ii^7x^;^ 
T 5 J s ffi M T 3 ^ ^ . y77, */^^y, ttl7/k^y*/^-/K # 
)V A ^ A )V . N - ffi iR T /b ;P - * )V A ^ A )V . N ) N-y-H7;K/P-* 
/W^>f ;K ^/^7biftliSR 3 -S ( O ) m - ( tfJ . R 3 tt«7/K/P 
•C 9 . m {2 0 . 1 £ fz (4 2 T* 5 ) T * $ tl & X i 0 ■ It $ ft fc ffi « T JV *t 
)V T $> D . 4 f4 

c ) R ! ts ± IX R 2 #* — tft t =5: o T s fil7/^^/^7^, - h n . t\ u ? 
fiA'Tfi^is* l&Wi T JV a * is A )V iff — JV „ #;PA^>f/t^ N - ffi ]R T /b A' 

- # ;k A ^ A )V . N , N - is - ffi M T JV ^ JV - A JV A A JV £ fz (4 is T J Iz X 0 
WMZ tifz C ^ - C 10 - 1 , 4 - T JV % is ^-U > , 4fc«4 9flaiy.T^ J R*S^& 

d ) q^l^fci, Ri* 5 **?*^ R 2 ^ S « y x - ;P -c 0 . fit 

r 6 ^\ **. i&mr jv^ jv , i&mr jv a * ^ % jv# ~jv . xjvj^^a jv , n 

- ffi U T )V 3f )V - # JV A * A )V £ fz J4 N , N - is - i& iR T JV ^ )V - # )V ^ A JV 

m * m i la m <r> it & m t fz (4 * ^ *g 0 

3 . S I Cfci^, 
qtfO* i4 1 T h 0 . 

q ifi 0 CO t ^ n ifi 1 — 3 s £ fz J4 q ifi 1 co i: § n & 0 — 3 T $> 0 . 

R # „ ^ n y y . ffi iR T . t P n ^ *s . fiS7/^/^/^^y, ffi iR 

75 A ffi iR T ^ A y A JV T 5 J . fit7/K/^75 7, N ( N-y-filT/P 
^ JV T 5 y £ fz t4 b U 7/K n^f ;K"fc^T, Soi^l R^*^ *{;#4t 
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a ) R ! t5 J: IX R 2 ^\ #^I^ti4Lt, * ;P A >f ;b - y b 3f . # )V # 
3f zs - y b ^ is s ^yy/^^ y*/l/#-/P-^ b^f^. fSSr/^^y*/^ 1 

- /b - y b . 7 x — /b . 7i A fil7/MA/k7$ A iiT/K^T 

, ^/btf;^^. H7/^^y^;U'-;K #/bA^-f;]^ N - 1& ft T )V ^ )V - 
% )V ^ A )V . N , N - is - fg a T )V * )V - # )V )<\ ^ A )V . yT/^^ii-bn 

lity y/K N-<yy/l/-e'Jy-i)A-2->f/k t7f /k is T J . A 
)V 3jC 3f . 117;^^ y*;kt:-;K * /b ^" ^ ;b . N-«7/K;k-^/^ 

^ >f /b . n , n - is - ft r )V * iv - ft )V a ^ A )V , n - < ^ ; p - # ^ ^ 
>f /b . * /b 5 /b . i&WiT )V / A )V , M7/^-;k fi!7;^-;l/*^ y , 
* jfc ii ^ u ^ y . T 5 y . i&WiT )V ^ )V T < J , t°^7y 7 , y-117/K/l^ 
757, 

b p O y s fil7/^^f y, y77, # /b # is . ffi ft T /b 3 Ss ij /b # - /b 
. # /b A ^ A )V . N - ffi ft T /b /b •- * ;b ^ ' ± A ;b . N ,N - y-fgI7/K/l/ 

- # ;b A qe >f ;b . ^^*rhiftliSR 3 -s ( o ) ra - ( * . R 3 BM7^ 

m Ji 0 s 1 4 ti 2 r h S ) T' § ft S * ± 0 ■ a $ ft ffi a r 

b ) q 3&s o £7) t & s m R i ts i R 2 <n 5 % co — -ft & ft g $1 ffi ft r ^ ;P 4 (i 

c ) R ! ts X tX R 2 3&* — » t =Sr o T s T 5 J . fil7./M^/^75y, ffi ft T 
)V *c )V T 5 / . N ) N-y-ffig7/K/l'7$y, - b n . a p y y , t Fn^ 
>" . ffi ft T )V fi y >f ;b ^ *k i/ . * ;i/ y , 117;^^ y*;^'^/K ii )V 

^ A )V . N-sar^^/i'-^/i'A^^K n , n - y - ffi » r ;p ;p - ^ ;p a 

t^^ifcliyrytJ: DKa^ft^C 4 -C 10 - 1 ,4 - 7;MyX-Py, ± 
tli9fHT^S«Ef^ltJ7f-l,4-7;^yx-l/yti)^ * 
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d ) q # l tfo k S . Ri^J;yR 2 ^#^S^ti4LT^tiffiir;K/^ 
(± # ■ ft ? x - )V t fz \± ± IE a ) IK r ^ x. ft tz M ft ^ o t> cr> — ^ £ * L . -f 

-Sl7/K^-^W\' ; t^i'iftiiN ) N-y-fiS7/K/l'-*/^^>f/l' 
T ft S # . «f L . n 36* 0 . q ifi 1 . R ! fe J; V R 6 ^* # ^ 7fc f i3 i V R 2 ^ f 

)V Tfc h ^ I <D it ^ m (± life *K . ff#«iM^^ft*fctt*<o«. 

4 . S I tfci^t, 

q # 0 T ft 0 . 

n#l—3rft9. 

Rtf, Apy>. ffi S r A' . t Fn^y, ilT/My^/^^y, ffi ft 

y , ffi ft T ^ ^ * # — ^ . * ^ A ^ >f ;P . N - ffi iR 

r ;w ^ ;i/ - ft )V a ^ a )V . n , n - v - iR r jv ^ )V - a iv a ^ A )V . y/y, 
75 a ffi ft r # y >f ^ r s y . )V ^ jvt ^ j , N,N-j;-isjir* 

a) R i *3 i R 2 3&* . #«I^:S1LT, /l^ TSy. 1687/^/ 

7 S 7 , ftl7/K/1^7Jy, N I N-y-ffii7;K/^7S/, b K u ^ 

5^ s ffiftr/^^y-f;^^-^^. # ^ # ^ . ffi ft r ^ r? ^ % jv # - jv s # ^ a 

^ -f . N - ft T ;P ;P - * fV r\ ^ >f ;p . N , N - i? - ffi ft T )V 3r )V - % )V A 

^ A )V , i/ T J 4 « — b n (:± 0 I Ift $ ft 7 x - iv . * « . ^ B & 4 (4 ^ 
o - L < ti ffi ft T )V ^ )V - g $1 b° >J s N - ^\ y y ;!/ - t° U y - ^ 2> - 2 - 
-f;^. &y^-)V^ y77, ffi ft T )V a ^ A )V stt - ;P „ ^;l/A^>f 

;p . n - fi M 7 /P- /!/ - ^ ;i/ ^' ^ )V ^ N , N - -J - ft r A- ^ ;P - ^ )V ^ >f 

;P . * 5 ;P . ffi ft T ;P ^ y >f ;P . fi ft T ^ - )V . ffi ft T )V *r ~ )V ^ ^ is . 4 

fciiAnf y s 75;, (Si7/H/P7sy, t°^^^y. y-fgftr^^/^r 
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# — )V . * ;P A ^ >f )V . N-fiS7/^/l/-*/^^^K N.N-y-HT 
;P ^ )V - $ JV * A )V . ^^#7hifcliSR 8 -S ( O ) B - ( s£ * . R 3 14 ffi 

m (4 0 . lifcii2?ftS) t^SflSSKiOIftS^fc 

(tC*U « ^ 1^ < ) J t u £ 14 

c ) r ! ts i r 2 #* — « t * t . r 5 y . fiir/M./f/i'T5y, Mr 

>" . 117/Hy^^^r i/, * *f ^ , i&m.T )V Z2 ^ iy )V ^ ^ )V , A )V A 

^ -f . N-(Sl7;K^-*/^^^/K N,N-y-fii7/K/P-*^^ 
^ ^ /l^i Jt li y 7 y (: ± 0 ti?lifcC 4 -C 10 - 1 ,4 - 7/Myi-^y, 4 
fcl4 9ffliaT^K»M^£^-r&Tir- 1 ,4 - 7/Myx-i/yti^ . 
il##liB<!l^fc^W4fc(4*<Z>*. 
5 . S I tfc^t , 

q 3&S Ott) 0 , 

n # 1 * jfc li 2 T & 0 , 

111 — 4 (4 S 5: S fc^Tfc 0 % . 

a) R ! ts J: R 2 #\ #«I^ti4LT, 7 x - IV . 7^7, b F O y i 

-^A-2--f/k. ^y^;l^. ^t(iy-fiI7;K^7 5 7CJ; 
fi!7/K/K-*^ 4 Jfc (4 

b ) 1R^ i^R 2 o3^^-J^#tifil7/K/^^(i#ii7x-;l/ 
tl)^ S R i *5 J: V R 2 <?)3%^ftt#±iBa ) T**;i£ft;fc;Kl*^3%<5D^o 
( tz tz L . /R * & 1^ < ) £ * L . & tz (4 

c ) Rifi±tfRi*«-8i:4oT, 9f@mT^M«JS^^*^^r^- 1 ,4 
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ft * m 1 IB m <7> it & ft 4 tz (4 * CO iS . 

6 . 5$ I £ tJ V>T , 

q # Otl) 1 ), 

R A* » n y >T ft -5 T , l-?^OlRi J *ftft#4tlitL ^ixh^m^ 

n — £ ti ii M & & i> co T' ft 0 ff . 

a ) R j # tK « . & tz U # a SI a it fi y - ffi ft T Jl * )V T 5 J K± 0 B 81 £ tl 
tz ffi & T T" ft 0 , R ! i\ 7 x - rt' . T S J , hFnafyifcli-hnt 

J: l 5il§ti)t7i-;l', t'Jy/K n - < y y ;i - h" U y ^ >) a - 2 - ;k i 
;t t± 7 -f- ;p f ft K) . * Jt (i 

7 . S I Hii^T, 
q^Oi (4 1 T ft 0 » 

q tp 0 CO # n # 1 4 7t ii 2 T' * 0 . i !t li q # 1 <0 k # n (i 0 - 2 t ft >3 , 
R #\ a □ ^ y ^fc ti ffiS 7 ^ /K" -3 T , i-o^fOSR^'^f tft#ftt 

a ) R j *t * « , i £: « # B St 4 !t «i a> - ffi ffl. T )V * )V T 5 J IZ £ 0 B St S ft 
tz ffi a T ;P 3f ;P T ft 0 , R 2 , i) )V A ^ -f )V * h * is „ # ;P # v- ^ h ^ y- . 
<yy/^^y*/l't;-)M h 3f v . fi S 7 /I/ 3 y ^ ;|/ # z ;1/ ^ h df ^ , ffi j& 
7;V3 ^ y^;l/-f )V iff- =f is , N.N-y-filT'K/k-^W^^f /y 

, 7x-;p, r $ y . fil7;K/i/75 y-«ir;H^riy, nir;i 

^-®ar;y^;y. 7U-fiS7;K;K y-f!7;K;i'rsy-ia7;i' 
^ )V „ t ^ 5 jy y - ffi ® r ^ ;t/ , * n*- s ^ , yr;, # ;w # sy , fil?;^ 

^ ^ ^ ^ — ^ . il >V r< ^ ^ }V s N - ffi ^ T /l- ^- - A )V , N , N - -J 

- i& M T )V % )V - f] )V ><■ *z A )V . K!Jy/K N - < y Jy* )V - i] )V =E 4 )V . N - 
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yy^-eyi;-'>A-2-^;K ^ 1 14 1 7 f ;P t & 0 . * (4 

b ) RitSiVRj^-ltCft^T, 1 - Tf - 7^ - 1 ( 3 - yxy - 1 ,4 - 

A V y x $> 0 s * a 

c ) qisicokS, Rifc^'R 2 i^^^fiK-f)^ fit 

8 . I t *3 V 1 * T . 

q^O^t I n ifi 1 i (4 2 0 . ifctiqi*ltf)i:& n (4 0 — 2 T* 0 . 

R^Apyyt^T, loi^lRi^f 5 t I , * ft 6 <£> S (4 

m — & fc (4 m =5r h i> CO T h D % . * L T 



tffil7/H/K'^^ R 2 *\ * /b A /b >* b 3f . ^/l/^^y^ f^r 

^ y V )V * 3f is % )V # — )V X b *r is . 7b^^#;b7tf-;b7b^^. x b ^ # 

/b # - /b s X b 3f is % /b iff - /b s # /b # 3f ^ s y x - /b s 757, T -b b T 5 7 

„ t b'n^y^Jt(i^bnH±0 1I?tut7x^;K # ;P # * . x b ^ # 

;b # - /b . N - ffi a T JV ^ )V - # JV A ^ /b . t e 'J y/l/, N - < y ;b - b° D ^ 
- *7 A - 2 - A )V s i 14 t 7 f /b tfc 4 fc i4 

-7;^yx-^ytf) 0 s 4 (4 

c ) q 3&« 1 <n k # . R 1 i5±tfR ! 4«*/?^f^Ti'3, fit 
R 6 *\ 7K * % * f - /b 4 (4 7 h^y*;«^;K^5, 



4 (3 ? o O 6 ( t° y y 2 ■< ;b ) 7 H h° o u [ 

2 , 3 - d ] h° >J S y y , 

4 - ( 3 - ^ n n - 7 - 'J ./ ) - 6- ( t° 'J ^ - 2 - < A ) — 7 H — ti n n [ 

2 , 3 - d ] e u s y y ffi ta . 
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4 - ( 3 - u u - T ~ U / ) - 5-y^f/l/7? y^f /1/-6 - ( t° 'J y - 

2 - >f fV ) - 7 H - b o o [2,3-d] t U 5 y y , 

4 - (3-?nn-4-7/^n-T-yy) - 6- ( t U y - 2 - ^ /!/ ) - 

7 H - b° o o [2,3-d] t°«J 

4 - (3-^nn-T-Uy) -5-^^/1^ - 6- ( b y ^ - 2 - 4 )V ) - 7 

H - b° o o [ 2 , 3 - d ] b° >J S y y , 

4 - (3-^nn-T^Uy) -5-^f;l^ - 6- ( N - ^ V V )V - b 1) V ~ 

^ A - 2 - >f ^ ) — 7 H — b o o [2,3-d] tfU Sy'y^nS H s 

4 - ( 3 - y o o - 4 -y/i^o-T — yy) -5-j*^/P-6- ( h° »J y - 

2 - 4 )V ) - 7 H - b° U o [2,3-d] t: 'J S y y , 

4 - (3-^no-T-yy) - 7 H - b n n [2,3-d] b y 5 ^ y s 
4 - ( 3 - y o o - r ~ y y ) - 6- ( b* y x y - 4 - ^ ) - 7 H - b o o 

[2,3-d] t° 'J S y y , 

4 - (3-^an-T-yy) - 6- (-J-:7f--2->fJP) - 7 H - b o n [ 
2,3-d] b y 5 V y s 

4 - ( 3 - ? U U - T ~ IJ / ) - 6- ( 2 - b H' n ^ y - 7 x ^ /H - 7 H - 
boo [2,3-d] C'JSyy, 

4 - (3-^oo-T — yy) - 6- ( 3-b Fo^^-yx^/M - 7 H - 
boo [2,3-d] t'JSyy, 

4 - (3-^on-T-yy) - 6- ( 4 — b F o 3f > - y x ^ /I/ ) - 7 H - 
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S/ifclib yy/^n^f /K-fcoT, |^)^OiR#*Tt(:#ftt 

& k s . -e *l 6 ^ x a r - a fc i± m % s t> <z> t » o » . 

a ) r ! ts i r 2 #\ #/?i^caiLt, 7 x - . ray, fiST/M y 

>f ;P 7 5 y . M7/K/k7$y, N ,N - y-fi87;^^7S / , h K o * 

1617/^y^K^y, #/I^^S/. iS!7;^^r y^;K:-;K *;W^ 
^ -f . N - ffi ^ T ^ ^ - # )V A ^ A )V . N , N - V - ffi m 7 )V 3f )V - fj )V A 
^4/1^ ^ T y £ U - b n K J: 0 ■ St § fi 7 x - )V , IN ■ « 4 14 ^ n - fc 
L < J4 ffi iR T ^ ^ 71^ - a M b° U ;P . N - < V V )V - b° U is — A - 2 - >f ;k . 
t7f /K y77, *;^^^r y , ffi iR T ^ * )V iff. ^ ;P . A )V r\ ^ >f )V . N 
-M7/K/^-*/I/A^>f/K N , N - >? - ffi m. T )V )V - fj )V )\ ^ A )V s ^ 

;PS;k il7/M^/K fiI7/l/y-»/P, ffi R T )V *r - ;P * . 4 tz It ^ 
n y V . 75 fiS7/K^7S/, b° ^ 9 ^ y . y-fil7/K^75/, 
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t Fn^y, ffi ft r ;p ^ . ^7 A * ;P * " ^ . ffi » T # - 

. # )V ^ >f ;P . N-ISIT/K^-^^^^/K N ( N-y-fiir/H^ 

- # )V rt*: A )V . fci±SR 3 - s ( O ) ra - ( ^ ^ s R 3 l±tt8T;l/ 
* ^ T & 0 * m 14 0 . 1 * Jt {4 2 T » 4 ) T* ^ § ft £ £ (3 ± 0 B #1 § ft fc ffi R T 
/K/K^ 1 ), i tz J4 

b ) iRifeiVR^o^o-j^**, ^ s it ffi tfc r )V *t )V * (4 # a ^ 

x — )V T 25 o T . X R i & i V R 2 <?> "3 <7) flfi ^ # _t 15 a ) T^Jt&ftfciRlflciT)? 
fecT) — oSttifrs * (4 

c ) R^iVR^-gti^T, T s y . MT/^y-f ^75 117 
/K^7?/, N,N-y-H7/K/V7$y, - b u . a p y y , t K u ^ 
5" . 117/^/^^^^, # ;P # ^ s i&U.T ?U 3 ^ i/ % }Vtf — )V ^ % )V A 
^ A )V „ N-fi|7;K/^-*/W^'f;K N , N — y-iSS7/K/l' - # A 

^ -f ;k * >t {4 ^ r y t ± 0 tI?tiJt c 4 - c 10 - i ,4-r;Myx«i/y, t 

fzi± 9 mmT & mm mT % & r^f - 1 ,4 - 7/Myi-^ytis . 

Sf * L ^ CO {4 . W t . SICfc^T, 
n ^ 1 * {4 2 is J: t/f q s6* 0 r ft 0 . 

R Hfi j\ n dr y T h o T s I^^^iR^^T^CJftt U ^ * ft 6 ^0 * (4 

111 — i (4 S 5: S fc^Tfc 0 *§> . 

a) R 1 ts J: R 2 #\ #«i^ti4LT, 7 x — . 7^7, b F n y i 
14 - h n fc: ± 0 B Ift £ ft ti 7 x - )V . 7}c * . tiJy/K N - < y y ;l/ - b° U 1/ 

~ ^ A - 2 - A )V . 7 ;l/ . ^ fci±y-ffiI7;K/^7 S 7 C± 

fi!7/K/K-*^ * (4 

b ) »R 1 i3iVR 2 ^H^-J* i , ^iifilT/l/^;i/i ^(i#Bi7 x — 

/!/ 1 f> o T , m R i ts i V R 2 ^ 3 % tf> ffi J" 36* ± f E a ) t t> ft K * ^0 3 £0 

— o (fcCL, * * f4 < ) 5r T £ A* . 4 (4 

c ) R ! ± V R 2 36* — H t =5: r> T . 9 IB JUT <?> 9t9t BUT & ^fft & T V - 1 ,4 
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RCffSLif^li, 55 I C t5 ^ T . 

n^l 43ti±2*3j:tfq # 0 0 s 

|W| - 4 (i a =5: £ t> (0 Tfo D # . fit 

a ) R ! # * * . itfi#Iiifcliy-ffiS7/H^7J / t± ^ tl^ft 
tiS87/K 7b T 35 9 >. R 2 A\ 7 x — /!✓ . 757, t Fn^ yifcii^ hot 
J: D tft§fi^7x-/K t° y ^ /!✓ s N-^ys;;P-ty5;-'>^-2-'f;K 

b ) Rit5.tVR 2 3&* — »t=Sr^T. 91 IHT^ItSf Jttl)7f - 1 ,4 

-ft ^ ft *3 J: tX O S T & £ o 

SF * L ^ J4 i . ^ I t is ^ T . 

q ifi 1 T * 9 . 

n # 0 — 3 * 0 . 

R #\ ^ u y y . ffi m 7 )V * )V . hpn^y, fil7/My^/^^y, ffi ft 

T /l^ 3r - # )V A ^ A )V s N ) N-y-fii7/K^-*/W^^/K y77 s 
757, lSi7;l/*7^;k7Sy, fil7/K^75;, N ; N-y-fil7/l/ 

itS. * ft £> CO X ti R - 4 f± a * & t> T 35 0 f# . 

- 7 b^^. ^y^;P^-^r^^;P^^;^-7 h 3r ^ . ffi R 7 ^ 3 3f ^ # # 
- /I - 7 b ^ ^ . y x. =~)V , 75/, 117/^/^/^75 7, SI7/K/V7 
57. N,N-y-ffil7/K/l/757, h K o 4f is , M7/M7^/^^y 
. XlV^^i/^ ISI7/^Jry));«^/K */^^^f/K N-(S17/K/i'- 
*/l/A^>f;K N , N — y-fil7/K/H^/W^-f )V ^ y77it(i-fn 
Ci ^Ii?iit7x»/K * * . ^ S it * 14 J\ u - i> L < (4 ffi tt 7 )V * ;b - 
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# ^ ^ . fiST;I/3^y*;^-;K # )V ^ >f ;P . N - ffi » T /!✓ ^ ;P - # )V A 
;P . * ;P 5 /I/ . ffi S 7 /!✓ * y -f ;P . M7/^»/K fii7/^»/^^y, a 

5 J . b F n ^ y , ffi S 7 ;^ n ^ . y7/, ffi 7 /I^ n ^ ^ # /b 

# — # /!✓ ^ -f ;k . n - fiI7/K/l^-A /^^^f )V ^ N,N-y-H7 

)V ^ )V - ft )V J* * 4 )V . ^/H7ftt!iSR 3 -S ( O ) B - ( ^ rft , R 3 Ji ffi 
17/K/K'l)^ mliO, 1 * i± 2 T * & ) Tsjk $ ft S S tz X 0 S * $ ft 
ffiS7/K/K'f)^ * tz Ji 

b ) R ! ts J: IX R 2 #* — tt t =Sr o T . 7^7, ffi ft T )V ii J A )V T 5 J . M7 
/K^7 5 / , N,N-y-fii7/K/k75 y . -bo. Anir>, t Fn^ 
>- . ffi a 7 ;b # J A )V * 3f x . *;M^y, filT/l/^^r y*^*"-^, # /b A 
^ >f . N-figr/K/l'-^/^^^K N , N - y - ffi ft r ;P * ;P - # ;P A 
^^/l/ifciiyry (: J; D ti§iiJtc 4 -c 10 - l ( 4 -r;^*yx-wy, £ 

S4 

~ ;b r ft -6 36^ i J± _t IB a ) if T -4 i ft tz M B* <7) 5 % <7) — oJIU fit 

R 6 ^\ 7K«. IS8 7;K/K ffiar;^3^3y^;^^-;i^ s # ;p A ^ >f )V , N 
- ffi Wl 7 )V 3f )V - % )V A * A )V £ tz 14 N , N - is - ffi M. T )V $r )V - % )V 4 )V 

q ^ 0 & tz iil tfc 1 ), 

q 3& 1 0 <D t S ntf ljfc|±2t*t), 43t{iq**l<59i:§ n*!0-2tft'3, 
R ^ Apyy^fc(iM7/K/K'J)^t, m ^ frco * R ifi ft =F * lz # ft ^ £ 

t s . -t ft ^ <n m (± r - * fc « s * & i> co v h o # . 
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a ) R ! i\ /K * . itli^Iiitliy-M7;K/k7$;(;J:^)Ii? 
ii)tfiir;i/^;i/tS) , R 2 a* . # )V )\ ; ^ A )V * b * y . # )ViS* y * b * y 

s y i? )V it ^ is i] )V — )V * b^y , ffi iR T IV a * y # )V # — )V A b^fy, ffi 
17/1/3^ y^/^'-zK # ;P # . N , N — y - fi S 7 /i/ ^ /t/ - ^ ^' ^6 

- fi iR T 3f ^ . T 5 y - ffi iR T ;P ;P . y-fSI7/K/l/7 5 7 - filT/k 
^ )V . t^7yV-fil7^^r/K * 5 )V . y 77 , i& IR T )V a 

3r i/ A )V sjf — ;P . # ;p A ^ >f ;P . N - {£ ft T )V % )V - # )V ys ; ^ >f . N , N - V 
- ffi iR 7 )V 3f )V - # )V ^ A )V . t° 'J y/l/, N -^y y^-^/l/A'^^f ;l/ ^ N — 
^ y )V - fcf U iy - t> A - 2 - >f s ltfit7f;K'l>^ i J4 

b) R^iVR^^ » fc: 2: r> T . l-7f-y^-l,3-yxy-l,4- 

>f v y t h o . * (4 

c ) q 3&s 1 CD t S . iVR 2 tf#^7f ;K-f)^ -t LT 

Ht<ff4U^tt, S t . 55 I t 45 ^ T . 
qtfOi fz 

qiSO^fci n 1 i 3t (4 2 T ft 9 . i fz (4 q #* 1 <7) t # ntf 0-2tl)^ 

r # >\ u y y t h ^ x . m o frco a r afi ft t * c # s ^ s t & „ * ft 6 ^ a u 

III — 4 tz (4 S =3r i t> ^ T S> 0 « . fit 

a ) R ! j\ * * . J t (i^lIJ t ti y -ffiI7;l/^ /1/7 S / (: i; 5 Ii$ 

^fcfiar/P^^tft •) s R 2 */W^>f/M b^y, ^f/l/^^y^ b^y 

. al >- y * * i, a )V # - jv x b ^ y . y y*;i/t:-;M h^r^. xf^^ 

* /l^ - . *;k*^y , y^^^. 7J/, 7^b7Jy, t Fn^yJtH 
-fnCi9ia3fLfc7x-;K H ?V * S> . xN^y^^*^^, N-ffi® 

T /l^ ^ ;p - ^ ;p >f ^ s tyy'/K N - y is )V - W i? — *7 J* - 2 - 4 JV ^ 
£ tz it ^ 7 * )V T $> "5 . 4 3t (4 
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c ) q 36* 1 £7) t # s R^il/R^^^^f/K'*^ -tLT 

Ritf. * * . ^f;^!tli^ h * >■ ii iv # — /l*- T* ft h , 

-ft ^ ft *s «fc v * « 0, t ft * . 

W 4 L V> „ 

4 £ co % hh jj , 5$ i co ft m F*l fc: fi * 4 ti 2r 4* £ Jfe M ( # # M ) 1 5l:|n 

»6fL4-ft:-&ft4- (3-^nn-T-Uy) — tf U 5 H [ 4 , 5 - b ] OF 

- /I- is J; t/f -e co E & eu It § L f§ § li m l/Z ffl -f h t> co T ft § o 

l:± S * ^ H . 

a ) it 1 1 



[ sft «t» , X i± m S =5: JK Mi S , Z * fj§ 4 12 1 - T U - )V - ffi ft T )V * )V T ft *) 

h m m •s ib a # ft ft j£ . fti^ii^s^^ff^^tii^i^ffintJ: o « 

tS?aKon [2, 3-d] CUSy^Biftf . 1 1 1 



[ 3ft t*> , R , R b , n J: Xf q ii , 3ftlC0lt-^^cD*S-&i:|5]tSI»^WL. S R 

tc # ft 4 it it Hf fig * ** ft fx If, *#iMi&K&&lf$gc«fcllfc*»rflt ! 5r«iia£fc: 
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b) ±fB5$IIIcDT$>'£ s flB*ff!*sJ:ti f t&3lRT5>'<Z>#&T , £ i . 5£ I V 

2 1 
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[ 3ft + , z ' ii i - r u - ^ - ffi jr r ^ * )V ~c ft 0 , r i a ± r , Ji ^ i <r> \t 

^cnm^ tntMMi^ L ^ * R ! J: V R 2 # £ f £ SS H1 1? IE S # *> . * 

t^Sfll, tnn [2, 3-d] t ij 5 ^ V - 4 - ^VKifictKje?*, #4 
tl.ffilli!) s *fl(f, * ft h £ ^ * L . 4 (± 

c ) ss i ( ^ # l . r i H =j * f - ^ r 5 j - * j- jv t ft o . a o «o a tft s a s£ 

lC0-ft,-&^JC0*-^i:PltS5|cS:^r-f-S) -ft ^ £ S it lM> *§ . N , N - y * 

f/H^f py^f yt-^AH-yFt, * I ( 3t tz L „ Riliitt*^ SI 
ix £ l& * L . 4 >t (i 

-Qfot) co it^ m * k £t -r s *6 , i ( /s «: t , sr. RitsitfRjoa^tf) 
*j» & < 1 1, i miz* v * >■ - mmy x. - ivx- & , s^iiiiisiwiuft 
tit hmztcofem.hn tt ft o . sr. r x i r 2 ^ # £ -t & a » ir t£ s 

Bk £ L , 4 U 

e ) 35 I ( fc «f t . * R . R!i>J;y'R 2 ir)^«^^< lf[±7Sy-I 
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S ) ^-ft^-^^SJt-rSJtft, SI (fcCL, SR. R i tJ «t V R 2 CO o *> co ^ & 
< t L Hli-bn-ii7x-/K'J) D , 1 D «Iill±S I ^ft^lCit 
^iria^SRfclBltT'^O. IR. R i J: t*' R 2 ^ # £ ^ S M ffi 1* t£ S A s & n (i' 

ft % fc *f L K M * m it & ^ , SStMili^filffli^liL, 

f LTlSWSJga ) ~ e ) co o % CD — m £ MM L tz '& . 
® T & ti {f , *(KLfc*i<oiaK'ft;-^«itStSE» , f-4*»s * J2 X SI -ft ft * 

± IS IS & U . TEtBf tEaSflTHi ( K^f 7l^ffl&1^ 3 0 3 6 3 9 
0 ^f- . 1 9 8 2 ^5^13 H&ifc iy'A.3;Vt'y-fey , ^ is *r—1r )V - ^ 
7'-\fntO l J7^ • ^iXh'J-j 22, 859 [1985] t # H§ ) „ 

it co i 0 IE IS & IE fft t t$ ^ T . W£LTV*3rH*-£. SR. R i & J; ^' R 2 £ <fc 
t>" n Ji a£ I <7) ft ft Cc BB -T •& » * t R t T fo h . 

-mm mm ■ 

* I CO * ft * ft (± s s£ I T^£;ft&ffic7)ftftftftco|g®ffl<OftlSft4rfci3ft& 
ffilSj CO R (± . i co ifi m « T" {± , 3$ITi^3:ft4ttfcWa3*lfcftiRSft<0fi! 

a ) 

* 1 1 co -ft -ir ft is ^ t . SS^IKliXH, fiiKH^nfy, « i. If A * 

. i - r u - jv - i& m. r iv * jv z « . jf u < a 1 



Ct OSaSfLT^O . tf C 7 S 7 i t li 1 1 7 ^ ^ 7 S 7 T 6 S . 
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7)V-y°x ■ A y - ^ — a ~ ? ■ y 5 ^ b U - j . Tl/t A ■ T !✓ -X . u y b 

y . - — 3 - ? 1 97 3. is i r ^ b x > ■ r ^ ■ * ^ U — ^ x ^ ■ ^ S — 
X t- a. b # )V b . 1 9 7 4 *3 i x * b - 9 , W . ? »J - * s r r u x 7 X -f 

y ■ //ktx ■ -f y ■ t ^ # « 7 ? ■ y j . -J s y • ^ j v — • t y 

b ■ f V X\ - ; 1 98 lCEB?fLTU5o m M lz . t^rfct , Mi 

If M m m * * , S tu . * # ft fc: £ 9 . 4fclitI¥W*ftTTi4L<4iC« 

sit 5 / IB, m i if s a t bh m ^ m % r y )v r s y . ry-;Mf^7S 

75 y * co Jg SI T # ft L % h o 

- S $U r * ^ * ^ # y 4 it 14 # « & & fz 14 « M , PU(fAn- s («7 

"C * 4 . ± la CO T ^ S (4 . WitffiRT/P*/^^, Miif*/K/k T^rf 
/I/ifdi 7nh°t~/K An-fi8r/H/>f/K Miff 2 - ApT-fef /K f$ 
i: 2 - ? n n - , 2-7n^-, 2 - 3 — b - . 2,2,2 - b 'J7/Kn-Jfc 
li2 l 2,2-b'J?nn-7-fef/K ^Sft^ciiBft, WitfAn-, («7 

;pr7^r^-ifcj±-ho-at»co. <yy^;k Mittxyy^/K 4 - o u 
^yy^/k 4 - ^ y<yyM/i/itli4 - -fn<yyM/K £ 14 ffi » 

T/K^S^) 1 fi # # S ft T *&*>4fcliWStlcl4 1 4fcl4 2ffi3&*B*3*LT^ 
& ffi & T )VU 3f y J] )V # - )V , m iZ t - {£ m T )V a 3r is * ^ # - t\s . PJiif t- 

:/ b ^ ^ # - »U<li, ^lii^iiMiiffilT/K/k *S t - 
ffi ^ r /!✓ JV , Wilft - /f ;K ffi 8t T /!✓ 3 ^ is , Milf^ h^y, h H n * 
^ . Apyy, M i K S m s *5 i V / 4 fc (4 — b n t i 0 ^ J - fc L < J4 rK U - 

li?iiJt7x^;ytl)5 1 ffl i (4 2 ffl co T V - )V S & * T 5 T U - )V y b ^ 
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is A )V rfi x )V . tiili<>y;^^y*;l/*'^;K #1 i Jf 4 - 

-fn\yy;^^y^/l/*-;K £ \± B {ft ^ 7 x - ;b .X b >- # ;P # — )V . 
ffl £ a ^ >- V h FU/^^^^/M-^ifcliy ( 4 - J* b ? x - )V ) ^ b 

< l±^Um t fzii^u y y ^ M i. if A m liz i 0 B SI § it ^ y ^ r * & ) . 
W J x. if 7 x ^ ^ ;b ^- s> # ;b # — ;p . 2-Ap-fi|7;^^y*/^;-/K M 
If 2 ,2 , 2 - b U 9 n u x b ^ ^ # /b # — )V . 2 - ^ u ^ x b 3f *s A )V x /!✓ 
itli2-3-Fxh^y*;M-;K 4 (± 2 - (b'J-Ifty'J/M - x b 

* ^ # ;b sjf x ;p ( Jtf t . iili±#^SU(:a4Lt, 1 5lHT^M*Mf 

;b - s An-^cii-bn-IiJJx^Jgffii, ?f # M S£ . HI ig * 4 li » # 
m m it 7K * m , MilfMJtEtS#l»4 3t(±tifitr^^;K 7 x x /b ffi ^ r 
;b ^ ;b . y?n7/K/^fcH7x^/K^^) . Miff 2 - MJ - fi»7^^ 
;b U ;b - x b 3f # ;b # x ;b . m tl if 2 - b U ^ f - ;b U ;b x b ^ X? /b ^ x 
IV 4 (i 2 - ( ^ - n - y ^ /b - ^ ^ /b - i» U /b ) xb^y^;l/#-/K 4 Jt (i 

2 - b U T U — )V is V )V x b $s il )V # x /b , M i. if 2 - b U 7 x x ;b is U /b x 
b * /b # x /b T S> £ . 

t;-, y-ifcliil;F y-7>J-/Mf ;l/7iyJt&l»7 ) J-;Mf ;^ 
7 S yit'ii, 7 l J-/Htifl(:#IfSi/diti7i^;l/lti)^ * ft 6 03 

* i± . Mi(f^^y/H s y7x-;Mf /P-fc it/it b 'Jf ;P-7S /tfc 

«>:!psit j; Oftisfifcrs y s liz a tt * x - t- ;t-ft; ^ ^ fj y h s ii . miz 

3 ^ ^ , h# y , Aoy^. £ if fg » *3 ± V / t li - h o i "9 B 
f - ^ f & ■§> . 
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ffi « r /!✓ ^ ;P . Miff^f t - 7f ;K IW7;^^y, #ij i if * b * 

S * & o *f & ft a * a s SCI - fi87/M/^f/H7P7 - 1 - xy 
- 2 - -f /!✓ . Miin-7^f^-7o7-l-xy-2-^K tfclil-I 
17/^Jf i/^;i/^-;k-7n7 - 1 - xy-2 - A )V ^ M z. (£ 1 - 
/^x;l/-7n7 - 1 - 

* ;k # — ;p . ^yy;^^y*;^:x/i/ fcttWi If SSftfcS ffi T 
S $ ft T m £ ) s Mi(f4--hn-<yy;^^y^;P#-/K 4 li 7 
x - ;* b $f )V # — )V . i)ti±2 - Ap-4i7;^^y^/^;-;K Mi 

1 1 co m & * is i V 5$ 1 1 1 T 5 y IS! tc ft & R JE J4 , ittS^r^vSttffi14^«e 
, 81:7*3-^1, f!x.l«I7;M #0 £ 14" ^ ? V - )V , T n ;\° y - 

;p . y 7 □ y — >v t tz (4 it x ? y — tv 4 J4 n - y ? y — jv * r fr> ti h 

. d^tioTIl, "T It SI s 0!itri,3-> f jtf-/l'-3,4,5,6-7 i N5b 
Ho - 2 (1H) - t'JJi/'/y (DMPU) £ 3D X. & i: IT f 'J T 3b 6 . ZCDKfc 
14 s #T 4 t < (4 ia oft * ft T „ AS, #J t (f 7 0 — 1 5 0°CiOiHJKffiHffi : *'^S 

1 1 <n it & m t is ft £ z & i - r y - iv - e a r ^ * ^ r h h *§ , * <o * (4 

fcSZJff:) . * ti «4 . Milf . 2 0 °C — 1 5 0 °C CO if 4 L ^ ifl ft f SS ^ £■ *§ 

# co # ffi T , /□ h >1> 'JySS^Ii^'J 'JyltJaits; 
t ti D (•$-$:*>•&, iCZCiLtffJ L^JS = 1 -7x-;Hf ;H , 4 
it (4 if 4 L < (4 # K m M «f s » tc ^ y -fe" >- £ i: t>* / 4 ti {4 h x y * s BSt 
. » fc: » it T , iv 4 x m . » fc A l c i 3 T*lti:kfc±9 [ -r 4 t> % , «f 
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ZCILTf ^ U^f = ^>y/K r y 5 ij )V ■ TVY ■ 7r-7/a-f< 
f] tv ■ y' v 9 V j 3 9 ( 5 ) , 1 1 5 2 (1 9 9 1 ) KtJttijmR2rS6fc:oHT 

t> # as 1 fx *> ft S o 

ft & t , M L if in ^ « # «? , ft t Jd * # S? , MTiva- )V ft ft? * fc tt » in 7k # 
ft? » 4 fc 14 « 7C » ^fc7kf|tft#ft¥4£i4ft^W«7t(cJ:9, SiStt^fcifcliH 
B$ K fr *) ft 6 „ 

ftirsysii, «iiott«c«iK m #4 

U<liJn*«4i-W*fcl±3l7cfc:J: 0 iS K -ft f S . 2 - ao - tt7;^Jf y*/i 
*-;l/7S / ( M M =3r *§ i=r 2 -7*nt-II7/l3^ yA/^-^TS 
2 -3 - F-fia7;P3 y^^4?-^7S yl^Wf iS) „ 7n^f;M 
y*^*-;P7S7ifcl±4--hn';yy;i/^^y*;i'^-;i'7Syil> Mi 
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7'-\fntO'J7? • ^Ub'J-j 22, 859 [ 1 985] t> # B§ ) . 

f*icOj; *) IE V * IB flt t & v> T . WIELTV^v^iS-^s SR. R i <fc R 2 & J: 

t>* n (i ft i <7) -ft ft £ m -r s * * t m t t h h . 
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1ST\ jfi MS % ^ vS tt m m . «jtlf3tS5r^ayy-ftRfl:*#, Wi if *9 c y ?- 
P y y n y K + , t>'<nfotih , 

e ) 

Ulf4L<lifh5t Kn77yfei(/^^y-;^S^i*. 31 S * * 3? -ft M 
« . m X. {£ «r 5 * - - y jr ft £ T {3 (3T 0 1C — + 5 0 °C tfO £ Jg , #? * L < ti 
M T fr *> ii & . 

m^mm : 

ft. & ti , M 7 li^I&iS 2 8 1 8 6 7 6 f ( 1 9 7 9 ^ 1 1 J! 8 B & Bfl > *i 
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iy'M 7l^i^ v II 3 0 3 6 3 9 Of ( 1 982^5^1 3 Hi v |) Cffil 

Sftft;fr&i:iIMLft3ri£i;:J; 9 it S ft ft & . 

1 1 ( ft ft' L . xiiift*^ ) f ^ $ ft •§» a ^ ft * (i , Milf« ISStt 
*#*»BfeL&#6:*#S'«fc#M#;**yA'?nyK. P ( = O ) C 1 8 ) t 
(D K JCiS t J: 0 55 1 1 ( ft: ft' L „ X fcfc h H o ^ 5^ T" ft 5 ) t ffi ft[ L ft -fb ft ip t> f# 
ft £ . J3r a =Sr ii\ ; 3 X li M * X fo h ) O ft IS ft 

fl^§ t^^KJEii. HtSS'f'?, LTSIIIi?)7 5 

y lz i 0 ft f# £ . « g 6*j« ±ft , X * is-M-ikM b co KJBtf — I^TtSi: 
. ^«Kjfc^«KJfc^-£ft£lififStJ: 9 « it ffi H L . X 3 * & . $J £ if n - 
7" y - ;U ic J; 9 jg L „ * L T ^ 1 1 1 ^ T S ^ t $ i3 K JCG $ l> . 



1 1 ( ft ft' L . X(itFn^ytfcS) £ ffi L ft it ft (i . ffl i. if . j£ v 




(V) 



( * , 12 f lim IB o « * ) 

X ^ § ft & -ft; ft #> , tfl, 01 i if 8 O'C^feilStwjSKiH?, ifi a & 

» * S tt » HE . Iili*y^f/U/^7S K tf> ft ft T . fl Eft (SVWjUftC 
** L T Sf A L < ii ft $ J ft T „ m t if 1 0 — 3 0 ^ ;P ft f J T IS ffl § ft £ ) 4: O R JC 
(:± 0 % l> ft h . 

8'J ft t t T , ^ 1 1 ( ft ft" t , Xlit Kn^f yti, D . m 9 <J9 IB # if tu IB <z> X ft 

•c & * ) si ft l ft -ft ft (4 , 0ij a if. * v i 




(VI) 



R, 

( s£ 45 . RilifiiT^^f^. #fl i. if 1* £ x ^- ;k X" fo 9 , 81 9 «0 IB -§■ i± If IB (F> M 

w x h h ) 
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■V Z tl & ft. ir $> . it tR ^ ^ f - )V * /P- A T 5 K 4: V' « i£ co ft ^ fa ii 

fij co * ;w s r s h t r c 4 "5 # 6 n. h . ;»si6a, xa. w i tr i o o °c 

— 1 5 0 °C X" Iff t L < (4 ft H M * T T- ft 5 o 

i « 5ft 14 4 , *VteJ:l^VI<?5*ffflaif|!Bj«fcWi--6 i> <0 T & £> S . 

+ rBl#hLTteffl£iT,£stvcoi- ( z ' ) - 2- r?y-3-yr;-t'o 

— /Hi , i * & *D T £> *) » J8S fc & IB $ ;h. [Milfnx, H.J.fcitfx*-, 

K . „ r 7* ^ t 7 • ^' ^ - 7 r V >y ^ - j 3 0 8 .. 1 7 9 ( 1 9 7 5 )11] 
* - &t:J: l 5WJR*'C«a§*i»-B. * . Witf, 5$ VI I 

(VII) 

*) , it vi I I 





(VIII), 



>j ^ c j: o 5$ v r * $ ti h m m <n is «c c se si s . p m e w; r s y z ■ - n 

P -b/uy^;p*yl«#ffiT, iSS^vtffi, M £ fcf < > -tf > 4 fc li h ;P x v 
* . ♦ftSBiiHrJ'iMlIT (»t KttiiSST) tr *> ix . SvmtSS 

***§U:^iL, ifcB=arA>K^*»*S, 01 i If b° y =J y £ Ua z. h £ t t 

tf IS * £ L t ffi ffl 3 ft & 3fj vi ( tz tz L „ RjiiN-^yy^-ey y-^A- 

2 - A )V X' h K) , ^ 0 CO IB -9- fi HtT IE CO S * T' & £ ) X" 5jk § ft h ft & ft i4 . ffl £ (f 
^ V I . ( t ^' L , R 2 (4 ?K * T h 0 , S 0 co IE (4 m IB CO S W T fo h ) X'tf.% tl %> 
ft & ft £ , li^Ii, MiK^ny^ftHt^i, M & £ X + Is y ? v V 
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N - <y y ;l/ - 2 - 7" n t - t° 'J y » ^ A 7"n S KfcKIBS^S^fcti D 

0 °C — 8 0 °C 2 , 6 - -J * ^ /!✓ - b° U y y ( 2 J 6-/Ky>) CO # ft T . ft S 
«*TTffibixSo ^ V I T' ^ § ti I m 9 tf) ^ ft 14 . M £ If i* I X 




( tfj . R 4 {4 1u IE CD S * ) 

2-7^yV-tl(gl7/K/l/XXf X 



( 4> , IS # ii mi IB « ft * ) 

~em%1x&2-x - l - r , - x * y - i - * y mmik b R m Z ■£ & Z b <,z £ >o 

l(Sir/HAXXf/Hi, ^K^L^r^t, 31 (equi normal amounts) CO Jg g 

. M^{fW^^-NU^jUx^y^-b<7)S!jttt;J;SKffi^^frK. *■ *> « ft inr fi 

. wiHfWfc-€-w»»*3&>feM**»*i.4. i « r jk u s m^^mm. w *. or # t « 

i<oj5ri£fc«v^A*s#i»4*jejs»tt**'f-s^i « a m it & ft a . s * 
*n co -jj m X- , x. tr e * « -e n ^ <r> m m & ss * * t % a -r £ >r 1 «t o . w *. 

if a S =5: it £ a S & SF ^ - flilfx-f/K #1 x. tf IS « x - f ^ , ft t~ V if * *T 
y & tz u i OiStiitffh7fc Fo77ytSi>LtS I <o ft ft t= Jn * £ i 

* % fc i o t# & a * j? it f* ?i ^ ft ii . i f* & a co ~h m T" {i « co m tt #= t * si 
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3 ■£ , ^ »SS tlH ii t y 7^ r 1/ ^ 7-1^1 ^ i i If f gij *£ A ft Jffitl 

± K E £ tf . *«ET4fcli*BHS» + » S 3 * 6 tf Jn J± T . fcitf/i^li 
=F iS tt » H » 4> s Mi.(f If f BMT, M4ftrtf#«?3ffl. iff 4 L < tf ffi ffl £ *i 
TV*4KSKfc*tLT^JSttT* 0 , *> CD 03 # ft ft * ft: tf flt ft ft 

tf tf ft ft T . ffi i& . it ?S 4 ft: tf it iS . M £ tf - 8 0 °C — *t 2 0 0 °C , If i L< 
tf » - 2 0 °C - 1 5 0 °C ?S JS K H . «i(fffiM*«^)»ja'CR«*iJ:tf/4 
ft:tfMJ£ft<7)ttlftfJ:-?T. MM. * fiJ ( m £ tf £ K ft « ) 4 ft: ti * * M . M 

tii mm. mizmmi&x . m t tf b u x ■?■ )v r $ y % e & # # ft 4 ft: tf ft ft r 

, g * & jo CO R m $t T -C £ fife § *i # h . 
# 4ft ^ tf ft i 6 ft ^ ft £ co R m * ft # if 4 

»«*iJ:tf»ieaili, Witf*. 7^3-;H. 0! *. (J" ffi tt T * ^ * K ft ft 



ft £ tf ^ ^ y — ;P , x ^ j — ;w N 7oAV-;Hfeli#l;7'?y-;K -J ^ — ;P 
« . M^Kxf h'J^-;H, 0! £ tf ^ U -fc U ^ , 4 ft: tf T 'J 

-3,4,5,6-fF5t Fn-2 ( 1 H ) -tliiy/y (DMPU) , # 

t;yi, w tf 4§ R 4 fc a if r , i««7S ki, Mii^^t^f/Hjysb 

tf :* * -r v , 4 ft: tf # ig 5$ x - f /US , Hitfi^xf rt.x-f ^iftiiif v 
y ■f V a-^y^f;n-f ;k AnfyftSfl:**, Milf An-fisS7^* 
>- H » W H if -X f - > 9 a U FUIi?on*/K, tr V > m . W tf T -fe h V 
, - F'J;K 01 £ tf T -fe N x b u ^ , R * ?K ft , « i. tf *l * P it , x x r ^ 19 , 
W i tf S K x f - , h'xr^^^x^^-eva, 01J i. tf y p< A' x /l- ^ *, V , 

a » # ft is * is ft ft . m x. tf' t° 'j >- y , k ft ?i< * . M i tf IK ft r ;u ^? y m . m 

i tf ^ T ^ y % 4 ft: tf 5? # K ft ft . HiliXyt'y, h ;p x y £ ft: if ^ 1/ V y 



(74) fffrf 1 1 -5 0857 0 

a l fz m m # a s? $ *i ft & . 

mcommm^m . w is B H B ft . ? n v h y ~> ? a - , -f * >- 4 i± ^* 

/P^nvhi/57-f-, M & i: V' * « M ffl 111 ^ co ^ @d , WfcBtt-ffcifcli* 

m. m ft , r Jt . a ?t . * » , ^ ?s a n ( ^ s & 6 if » s 4 tz a © & « a t t ) 
. m « , « i tr i* « * » in f" 4 « -a » a* & f» <■> ft 4 ft £ ft co is B B B ft , mi<*i 

ffi% M * ft IS B B B iz X & m m . 4fcfci«ffiaHB0>2o4fcli*;h.ia±0>fi» 
1=r *> -fr =5: i: ** ffi ffl § ft , *-*iM4*fcR««fcffiJli;3*i.»S. 

w « * » jb * ii wi.tra*jftai<o}BJiiTiiciswtcttffls*L»4. 

, ±Mi&£VTMiTiami£&iiit5iTf*-tit>0>mm&ft'?i>0)a* ft ft # s » 

* £ if t co "C <fc ix (3\ MisitfllSi, ^n^'iiWJC^Sf&Sfci^'iffiltft 

i n. £> (7) ft ft j± 4 , ■e-h.feoJBSfc-S'ft, 7kmmmm~z'm>ft & . 4 >t 
i±^ti^<Dm a « £ tr is B a B ft t « ffl $ ft h m n z # » f# § . 

"C*I«>fcia«S*tfc3S I CO St ffi ft ft 2: R 31 ~t S fc co T & $ . 

i co » Hg u 4 , ; co * & co ^ -f ft frco g pg ^ rfj ^ t l T ft ft s ft ft a* 
JfJ % ft « fc L T ft ffl £ ft . a 0 co & fj> g j/g tfff h ft h Hp 4 tz li SJ H ft * * s K J£ ^ 

co m m £ m -t & t co -c & . 

£ CO & BE tt , W t s ^IC r )*Effll^^#4tL-g>, 5^1 a 
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(ta) 



Rtf, a n y y s fi 8 7 ;!/ ^ /l^ N h Pn^fj/, i&MT )V ^ J A )V ^ ^ , i&m 
T )V a 3f is s # # ^ s fi >R T 3 i" % )V # - )V s # ;P A ^ -f , N - ffi j& 
T ;P - # )V A ^ A )V . N , N - V - f£ m T )V *t )V - % )V A ^ A )V . yTA 
757, fiM7/My^/l/7$y, M7/K^7J A N,N-y-il7/l/ 

& ^ . * ft 6 * ta |5l — 4 ta M =Sr £ t> tf) T 0 # . 

>f*rs;, M7;K^7s;, N,N-y-fii7;K^rjy, b k n ^ 

^ A )V , N - ffi jR T )V * )V - A )V A ^ A ;t- . N,N-y-ffiR7/P*^-*;PA' 



^ >f ^ . yryitii-hntJ; 0tft^)t7x-/K * X s ^ ■ St i la ^ 
n - t> L < ti ffi ift T ;P /I/ - B J* t° U ^ ;k . N - ^ y is jv - b° U zs-^J*- 2 - 

;P . N - ffi jR T ;P )V - A )V A ^ A )V . N J - y-f 17/K/k-* /^^^f 

;p . * /!✓ 5 )V . ffi ift r )V A J A )V % M7/^^/K ffi B T ;P ^ - ^ * ^ S" . 4 
tiiAnyy, r$s, ffil7/K^7^y, t^5^v, ^-617/^^7 

S;, t F n ^ y , ffi S T n ^ y. y7y, ffiiRT/I^n^^tf/^ 

# : — ;k , % JVrt* A )V ^ N-fiS7/K/k-*/^^j;k N N,N-y-Il7 
/K/i'-^/^^^K ^;^Tb^tl±SR 3 -S ( O ) B - (S*, R 3 la ffi 
I7/H/K^^ mttO, l*fcia2Ta5)4)r^SfL&a6fcJ: l 5«»SfLfc 

ffia7/H/K , i^ * Jt ta 

b ) iR 1 joiifR^n^-Ji^fIMl7/H/Htli#Ii7i^^ 
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o ( tz tz L , * m £ ft < ) £ W -T S *» . 4 (i 

c) R i ti J: R 2 36* — *f (:: & ~j T , #Sli/;liT5 y , i&WiT IV A J -i )VT 
5/, Ii7)K^75 7, N.N-y-fiTiK^TU, - h n . Any 
y s t K D y , ffi R T /P- 3 3r , f 17 /P* / ^ ;^=>r y , ^/P^'^f^. ffi R 
7/ka y^;^;-;l/, # ;P A =E A )V . N - ffi M T )V - i] )V A ^ -f )V . N , 
N-y-fiI7/K/l'-*/l'A't^;|/itliy7ytJ; ^ I» ? ilft C 4 - C , , 
- 1 ,4 - T^^^'i-WV. 4t(i9lli[T«R*If sttsrf - 1 ,4 - 

t'S2iil.7H-t'nn [ 2 , 3 - d ] b° 'J 5 y ft m * * tz (i * <?) % O H it 77 

a ) 5ft I I 




CI) 



R, R 2 



[ 35 tp , xaisiiu, z * * 4 (i i - r u - jv - i& m. r iv * )U r h 0 

, n*) common. it i a«ft*fticHt4»^i:Ht*i*ttL, iR^it; 

R 2 £ # ^ & « ft 1? Sg S & ft if , *ftMi«&K2r6HrSSfclB>*T'r* ! 5r«» 
7?' ^ § ix •§> t° n n [2, 3-d] eijSi/'yUi**. 3ft 1 1 1 a 




[ 5ft * , R *J .£ n (i , 3ft I aC9ft^ftfcW'$-4*§-£i:Ht;Bttfc , C2fc9, * R C 

fffe^-fiaBtirifiaE^ftittr, * ft t> a & m t> a m $, t= & * »r it * « n * t «t 

T • § ft 6 T - 'J yl^zSfrfcKJESit. ffffi^SffiMS&ii^ft^ffft-fS*! 
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b) iiBSiiia(7)7x-;i/rs yj, im ?j< m & i: is 3 a r $ y « ^ ft t -e 

2 1 




(IV) 



[ 3ft + , Z ' (i 1 - T U - /!✓ - ffi JR T ^ * ^ T £> 0 , R ! to i R 2 H ^ I a CD ^ 
ft £0 As IWI tS*?* 0 . iRifci EX R 2 # ft ^ & $ St If «g S & ft J3\ 

X' £ ti £> ton [2, 3-d] tij 5>;y-4-^y|!*#i:RJfiS* > #4 
■t s ft ii * h ti fcf * ft £> * ft * L . 4 3t u 

c ) it I a ( ?t ?t' L . Ril±y7f*7iy-^f^tfeD. S^Iilli 

3SIatf3-fK-&fl»KH*r4»-&i:HtXI||c'C»&) W'(K-&fl|*«aft , ^**-&, N , 
N-y7f/H^f vy^yt-^Aa-y 5$ I a ( tz ti L „ Riii:*!! 



r 2 (c # ft -r s ja ii ir fig * a* * ti &\ * ft 6 <± & s * 6 if § a ft * ^ m% « is 

ff -f ft £ ft * L , 4 Ii 

d ) S I a ( ti L , SR. Rjfc itXR 2 «3 < t t 1 llih Kn=)f 

Ht?*4) ^^-n^SrMjt^"^ 3ft I a ( ti L „ SR. R i $i i. 1/ R 2 <0 

5 ■£> (0 'J? < 1 fll (2 ;>< Ky-Iiyx-zl't* 1 ] , S^coMMSii^l a 
co-fk-^fe^M-f-SmriacOStttPIfCfc^. SR. Ri&it/R^ftft-r&iffiffil 
f fig » # tb ti IX , *iiM±&ISfc6fcr»«fcl**T»r« ! ar«aaei=J: o « a ? ft x 
v^h) iz M JIB -T £ -ft Si £ H * -ft * *7 % b Jx Jib $ , ft- ft £ ft ^ * # * ft. Jf * 
ft £ ft * L . 4 

e)5ftla (fc^'U SR. R!l3j;t;R 2 «a*,«^i<!:Uiii7$/- 
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1171-1^*1, s ^ oiftiijs i a cd it s m m -t & mn^^m t m t 

«^t< l ili - M3-Si7i-;K"i ^ a^Iilliie I a. CD ik£ 

wi l zm^-&MiicD%.mtmt~ch<o . m r . Rifc i^R 2 {:#4t§«t 

Utiawtla) — e) CDd^CD — mirMmLtzm. SOlilC^gT'l) 

*Uf . £ j£ L £ sft I acojast-ft-^ft&^t^^-ri.^. *7t{±»St-ft;^-!f!a«i^J§ 
fc # S T* h ti if £ j£ L tz aft i aco-ft-&*<ofi*jflilHt^'«ifc:3Efil-*-* 

i CO % HJ! U 4 » St I I a 



[ 3S+ , 

Z li 7j< * 4 iJ 1 -T'J-^-fiiTlK/K'fc "9 , 

T ;P * T" & 0 » f Lt 
R 2 , 

a ) # ;U A ^ 4 j\, - * Y * is „ % JVtf* is - X V * is ^ ^>-y/^Jf y*/^' 

MY )V f} J A IV T 5 y , IIT/K/PTS/, N,N-y-fi|7;K/l'7^ 
, b FnJf y, i&MT )V ij J 4 )V X * is , *;«^y s fiST^n y^/ 

. # A t >f , N - fl£ ® T ^ ^ - X/ fV A ^ 4 )V , N ,N-y-H7;K 

b ) ft a at ^ tz u ^ n - i> l < it m m. r >v * )v - m. m t u & >v . 




(Ila) 
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c) N - is )V - t° U is ~ ^ A - 2 - A )V . -^y^^. y77, # A- # 3f 
. ftlT/^^y^^i/K # ;\* >f /]✓ . N - ffi ^ 7 )V ^ )V - # )V ^ A )V 

;PS/K i&mT fVfi J A )V , fiI7;P^^/l/, {£ S 7 )V *r — ;P * * 5/ . * 14 



T ;P * y A )V * * ^ s I 7 /!/ n ^ y , # sjf * . ffi ft T )V r? * is # ;P # - 
. A )V r\ ; ^ a jv . n - ffi ft 7 ;p ^ ;p - # ;k a ^ >f ^ . n , n - y-filT/K/^ 

- # ^ A q& >f ;P s y77, 757, ffi ft 7 )V # J A )V 7 5 J . (Sl7iK/i / 7 5 

N,N-y-fii7;K^7iyifcllfy7/^n^f;K:J;»)tft?fi 

t 7 x ^ /!/ 7 5 / . 

r) h Fn^i/, ffi ft 7 3 * . y77, # ;P # ^ . ftS7/^^y^/^ 
^ - s # /!✓ A ^ -f fls . N-fi»7/K/H*/^^^/K N,N-y-fi|7 

;P 3f & - % }\, j\ ^ 4 } \, ^ * & ^/bitH 

& ) 5$ R 3 - S ( O ) m - ( 5$ ^ . R 3 (ifii7/K/K^^ m J4 0 s lit 

TSS^iieon [ 2 , 3 - d ] eys^yRlft, I ( fc *f L . X'litPo 
* ^ 7 ft 4 ) ^ft^ft<0S«»tt#t*4 4- ^hil*#4fctt*fL6^ft;^ft 
^JSCMtS *> 03 7 ft & o 
<r « m J4 £ tz . Slla 



d ) 




(lla) 
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[ it* , 

Z li * gg 4 7t (i 1 - r 'J-A'-fiRr^^/l'TJi 0 , is i t>* 
a ) R^il^Riti, #«i^[:ilLt. ^^A*-f^-^>#^ v 77 # 
dp - y h^f^. ^ y ^* ^ dp >- 77 # — /l/ - y h^r^. ffi^T^n^^^/k^ 
^ )V - X h dp is . 7 ^ — /!/ . 75 7> ISy/P^^l'Ti/^ ffii7;K*7 
S/, N,N-y-ffig7* J f^75y, bFo^fy, ffi ft 7 /I/ 77 y -f /P tT df 

, 77 # >- s {£ft7/V3df^#/^ r ff-/p- s ^/^•it^K n -ffi|7;K*- 

A^A't^flK N , N - i? - {& ft 7 )V dp )V - ii )V ><■ ^ A )V . i/ 7 J £ tz it — h u 

I: J; l 3II$^/i7x~/i/ 1 * m . ^Il^B^o-H<Bffii7;K;k- 

8it'Jy/K N-^yy';l/-eiJy-i)A-2-^K t7f/K /77 , 77 

;p # dp ffi ft r ^ ^ ^ ^ ;p — ?v . A/w^t-f/k n - ffi ft r /v dp )V - 77 >v 

A ;P . N , N - Sy - ffi ft T /I/ ^ ;P - ;P A ^ --f /t/ „ N - O ^ /I/ - # fV A ^ 

ifciiAnyy, r s y . (fiiT/i/^/i/T s y , e^?^;, ^ - ffi ft r ^ ^ 

T 

5 y „ #fiitli7x-;^*^Anyy, ffi ft 7 /I/ df ^ s h Kn^fy, ffi ft 
7 /I/ t5 y -f /I/ tT dp jy „ f£ ft 7 ;|y a dp £y s fj )V if. dp :> s ffi ft 7 ^ rJ df iy # ;p # r: /V 
. 77 JV A ^E -f A- , N - ffi ft 7 df /Jy — f, )\, A ^ >f )\, „ N , N - V - ® ft 7 » df ;p 
- 77 )V A ^E >f )V , i/T J * 7 5 y , ffi ft 7 /!/ 77 y -Y ;P 7 5 y . ffi ft 7 /!/ dp ;p 7 5 

y. N.N-y-'-filT/l/df^rS /t^iib ';7^tn/f ;K;j; 

fzy x. -/VT i y , hKnJfy, ffift7;l/3df^^ jy 7 y , 77 ^ # * jy „ f£ft7 
;l/adf y/);Pt*-/K y^ 71/ A )V . N - ffi ft 7 ^ *t )V - f} )V A •=£ A )V . N , N 
" *J ~ {& ft 7 ;P d- ;p - fj 1V ys' ^E A >v , y;i/777b^^(±^R 3 -s ( O ) . - ( ^ 
tf , R 3 (± ffi ft 7 dp IV X h 0 , m Ji 0 . 1 i st (i 2 T A 5 ) f ip. 3 *l S t i 

0 B iA $ ft fft ft 7 ;U df /i^ f & 19 , 4 J4 

b ) lRii> R 2 ^ 7 Jjte4tWWi{&ffl.T>V5-)V&tzlZftWWi7 tV 
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o ( tz tz l . * m it m < > Sr * ~r & a* . * fc a 

c ) R ! is J; V R 2 « ^ » C =3? o T . ^ g M & li T 5 7 . ftlT/M^^T 

^y. fiir/K/^ri a Nj-y-ftir/K^ray, -bo. Any 

> . b F n ^ y , ffi^T;b=?^r^. M7/M/^^^y, # /b tf" ^ 5/ . ffi ft 

N - y-fiST/Kil/-^ /W^^f /HfcByT / t i DIi?tl!tC 4 -C H 

^ 5tii9mT^)K«Sf JWt^Tf - 1,4- 

T/MyX-^yt^] 

tS^fil. b°nn [ 2 , 3 - d ] b° 'J S y i^'SHa ( rtf L , X ' (i 

ZCDftmit. WKSHa tii^t, 
X ' # b Fn^fy^fcMIiti^ 

a) Rife J;{;r 2 ^\ #^I^C»iLt, y^"/^ 7^7, filT/M 7 
^1^75/, fil7/K^7S7, N,N-y-M7/H/k7i A h Ko^f 

i^-s fil7/^7 Al/t^y, #/t^^^ s ffift T 3 ^ J* /l- # - . */W^ 
-f ;k . N-fgS7/K/A*/^^AK N , N - *J - ffi ft T )V 3f )V - A )V A 

u - h L < ti ffi ft T )V $r )V - W tft b° U is )V . N - < y y ;l/ - b° U y-^7i^ - 2 - 

>f;>. t7f;k ^77, ffift T;i^ * ^ * ^ # fV , 

;p s n - ffi ft r ^ * rt' - # * a- . n , n - - ft r )V * jv - A )V a ^ A 

jv . ffi ft r /^ A J A iv . ffi ft r ;b y - iv , fiir/^-/^^ y, a 

fcliAnyy . T$y. fii7/K^7?y, t^5 5/V, y-«7;K^7 
57, bHn^y, ffi ft r 3 ^ . i/T / , # ;P * ^ . ffiftT/l/3^^#/P 
# — )V s ^/^^ AK N - ffi ft T )V - A JV ^ ^ A )V s N,N-^ - ffiftT 
/K/^-^/^^AK ^/MTbJtliSR 3 -S ( O ) m - ( tfi . R 3 iifi 
17/K/K'l)^ mliO, 1 J Jtli2Tft4 ) t^S 5 SI: «t 0 II 3 ftfc 
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ffii7/H/K'^, 4 tz f2 

T & -? T , *Ri^J:t>"R2C ? )-3*>«ft!l^r* s ±ISa) T-^-i.^ttfcSi*«3^><0 — 
o ( tz tz L . * * * 1$ < ) & * -f S *> . 4 (± 

c) ±t/R 2 i''-st^-5t, wmmt tzar i y , i&mr >v # ; -i >v r 

y . b K n y , fi|7/k3Jfy, (g & T # 7 ^ =»f x . # # ^ >- . ffi ffl. 
T JV a df ^ il IV i£ — )V , # ;k A ^ -f ^ , N - ffi ft T A- A - X? A ^ ;U „ N , 
N - 1/ - {& m. T )V * )V - ij )V A ^ A )\s 4 tz 12 is T J l/Z «£ 0 B § tl tz C 4 - C ! o 
- 1 ,4 - T/k^^'x^lx-y, 4^ii9Miy.TcOM*JI^$'*-n)T'f : - 1 ,4 - 

r a # v zn — v y x h & . 

t° n a [ 2 . 3 - d ] KUS^vRSIttts.fctfitlla ( 72 L . X'ttth'n^fy 
stllaT-^SfLS-fb^-^feit^^IIa ( tz tz L „ X ' (± b F o * i/ X fo h ) <D 

■ik&mns.^m&tkx*$> & 4 - ir hmm#i± . ±mx^^ ntz^u , iv*s ± i v 
a co ft % m m t lx mm $ tin . ^ti^com^mMtmuizLxm^^ti^. 

z co 51 m i2 4 tz . & x I 



Z {2 ?K « 4 tz J2 1 - 7'J-^-fil7/K;K"* 9 » 

R 2 (2, 7 x ^ )V . Ii7/l'*y'(*74y, (Sl7;^^7Sy, 

N,N-y-fia7/H;17S / > b Fn^fy, il7/My^;^Jfy, * ;p 
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Z ifi 7K m t tz it 1 — T l> -/I'-ffilT/H/K'f) 9 . 

a) R x ts J: V R 8 *J , #^I^ti4Lt, T$y. (WT/My 

>- . ffi R T )V i3 J A )V ^ ^ . */^'^y, liT/^^y^/l/fi/K # 
^ -f . N - i&WLT )V ^ )V - X }V r\ ^ J )V ^ N , N — y-ffi|T/K/H # A- A 

^ >f ;^ . >'7/i3tli-ho(:J: | )I»SfLft7x-;K * X . # ■ Si * fi ^ 
u - L < ti ffi R T 3? - ■ Bt tr »J ^ ;k . N - ^ y - b° y y — *j J* - 2 - 

;p . n - ffi R T ;p - # )V a ^ >f ;p . n , n - - ffi R r )V ^ jv - ft iv r\ ^ a 
)V . \&mr )V ii j 4 jv , i&mr )V"r , ffi r r )V y - /!✓ * * . a 

5 y . b F n ^ y , ffi R T /i- n ^ y77, # ;P sff ^ ^ „ ffiaT/^^yA/k 
# — ;k . # )V A ^ ^ . N-filT/H/k-^/^^^K N,N-y-H7 
;p )V - # JV r\ ^ A )V . y )V % T b 4 tz (4 * R 8 - S ( O ) m - ( 3* * . R 3 (4 ffi 
|T/K/K"f) 0 s m (4 0 . 1 & fz (4 2 V fa S ) ^ $ fx 5 * t J: 0 g M $ fx 

tijot , S R ! & i R 2 ^ 5 % ^ ffi ^ ^ _h f B a ) T#£6ftfcSl*<£>'3 — 
o ( *2 L , /R St £ < ) tttifr, * sfc (4 

5 y . fil7/K/k7? N ) N-y-M7/K^75A - b o . ^ o ^ 
y . hFn^y, M7/^^y, fi|7/My^^^^, */^^y, ffi R 
7/^^y*;^ , _;k * ^° ^ A )V . N - fi R T ;U ^ - * ^ A ^ >f ;P . N , 

N-y-iSS7;K^-A;W^^^3tBy7y(:J; 5iffiUtc 4 -c u 

7/Myi-^^tfc^ 

R 5 #y7yiJtliiSg7;^ J fy*/^^;K^S . 

b° o - jv m m # ^ j: ^ * ft h <n it & ft <?) ffi jb ^ n ft t> t h h . 



(85) fffrf 1 1 -5 0857 0 

i co 3£ m it 4 s SllafiltfX I ( tz tz L s ■ M * (4 I* * ifl 1 IE tt 0) s£ I 

-ft; ft *M# 6 ft & J; o CSiJftS ) T * $ ft s * m * t n -r -6 

-r ^3 » it fe 4 1* * % qfl fig a , j£ I ft; ^ ft fe 4 tg S gj J$ j: L 
* % BJ I J , 4 % i: L T it I <7) -ft -o ft c 7 ) 1 ■# T" 9 , i>ofifC 

#1 ^ ft *s «t v # is □ s * , Miif , » us w , m m i*j . 4fciifiTa*-r«fc»^ 

II f£ ft #\ Stjff4U\ ffi ft It , tJ8)S*t#at, i t (i i L < liEU 
-5T^i5>9, 4 tz *k ft « „ %-B . frlfcitifl^fl^ff^ ffl^^^ftl&SlT 1 "-^ 

0L ft . * o K a ( « Cr , i«Ml^/;»6«lIlIliI) fciVIISS, » 

t= _t la ib «t <o & ft « m a m tz m -t & . 

r u r- 4 v * -f- - ^ co Pi m tz m m -t 4 «e ft , « i If . K « 4 fc 14 JB « £ ft -5 ?a 

jfti m ft s w 1 1 h a. co & ^- t~ 5i w * is m ffi s£ ft a* #t 4 l < , -e ft u , * i o -ft 

IS £ ffl j£ ft (4 . i5£%l%frt,95%CD^f®f&ft£i!rA,X*%:*), 4 L < 14 ti 

4^2 0%*^t3J:^9 0%«*S6**t■ft■^T^r4#laffl*JB^I^^i^■¥■JB^I, 
is 4 V\ » 4 U<«4fcJ;^ 5%>0^i34^2 0%^7)WS!J)^S<;^•^^^•r■• : 5rl>^[B|ffl 
S IB T {4 tt ^tS. -5- » At X' h h . ffl M J- - >y h ® A 14 , « i , ffi « , til, 

Ty7/HJ, ^ r >v m , * M 4 tz it ij y° -t >v ffl x-foh* % <r> m co ^ M B i± . 

M i. J4\ *t * JW . ^ U - A ffj , W M - U -y T X -r -f «y 9 , Y n >y 7° SI . 

- M » * flJc «P T J> 4 . HtU. t5j:-eo.0 5g*»^tJj:'tl.Ogwfl-3»ja^ 
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2r # As X 3r S Ji T -fe /]✓ S'J ** ft 4 . 

* fiR # <0 ft M co ffi ffl . J; l>' i t , S jS ffl 4 fc 14 » ft ffl . W (c , ft i . * 

STIS, *Mtt«*tt»E3n, * ft JW » * fc «4 S S 3fl tf> « ffl # * 4 L V* . IS *g ffl 
JS «ffi , Ilt'l. *JJ:lf/4fcIiKJ»M, «itf. f* ff JW . S£fl5 JPJ . S SB ffl 

i«ii7o*^(:j: o s m -r h . ±iE^a?w*fctt»a jm a » * « « * » mz tr 

s U ^A^f/^Jf i/^f rt/-fe;Pn-x, ^/l/^Jf-y^f /Hr^n-x, r 

w * » ?s ti . m in ft t t, x a if a w t ffi ffl s n * « ft *a » j& ?s 4 a J4 * & 

{4 

bk 4 fc «4 y y - ;k it £ . w a & ^ tr . fit et ft so , w a if, e^svE, £ - # 

a -f >" 4 ft {4 3 , 5 - -J - tert - rf -f- ;P - 4 - b K n ^ y h ;1/X y <7)i jg J; it (; 
. ^ttl-Sftlilxxf /H?) i 3*i>«§r*(f S ; t & ^, Zizt>cr>m 
Mm^z.'r!V<OT)Vn — )V$Lft\ l &, M X IE ? * ft ^ 6 ffl * L . - fffi 4 fc i4 # , 
$J £ ff . — m . — fffi . 4 li E if 7 ^ 3 - , z. fi* . ^ ^ J - ;P , x 9 J - ;W 
s 7nW-;K 7 9 S —)V ^ 4 (4 ^ v ^ y - ;u 4 (4 -e n. ^ CO P 14 W- X' h h 

& , ic/y3-)^ii;/ytD-;Ki4. ± -o t , <}; « 4 0 fl§ jk K x x 
r- iv<n M : ^- 1^ -f y|if/K 5 u xf ;H^f yrnf/K A'^sf yi-f y r 

Df;K " Labraf i 1 M 2375" ( h V X V 4 > ffi # V ^ is x f- 1^ y 'J -b o — 
, G at 
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tefosse. Paris). "Labrafil M 1944 CSTCTzfV^v hllHiftOiDT^n — /l^ 
^f&faO^U n'JyXjk^y^^Y F\ Gattefosse. France). "L 

abraso 1" ( T C M CO fln T 3 — /t- ft M t J: 0 M it £ ix . O ^ U -fe 5 4 FJ> it/ 

U i f 1/ y / ij n - /n x f A 1 1 i I. „ f£ fn to *° U U n U ^ x -ft; 7 U -fe 5 
«f h\ Gattefosse. France). Hs&Zf/ic. fzlt "Miglyol 812" (M& C ttt L C 
isCffrfnMfrBt® h 'J ry-fc^-f F. Hills AG. Germany) 

* y # * K M & £ O ffi ft M & £ , 
a W ffl ffl j$ ft (i . If tffT, » ffi tr « 36 S ; ry7/litliAM7/M:| 

iPa^KOilliili, Witt, * 36 J£ # Sr 1 *fctt**i.ia±tf>ffl7Bffl#: 
4: *> it , m 3 & tf , f# 6 ti ft: ii ft * » 5$ L , *-«fi-&W*fcfci«fi*2lllI 
JUL Br M * 6 tf s 4 9 Sr 4 if , ItKI ffj t * Jir L T . £ SO 4 ii ffi * 

*E f% ( core ) ^SStKttil. il-lHK'n. 

39 « =5r ffi * ii , ft fc , ffi & K co ft * ttt , MiK, 5 ? h - x , v # n - X , 
v >- - h~/li[tay^t'h~;K b /P- n - x IIH ££ ft is J: tf / 4 ti 'J y ft # )V 
is V A. . #!l £ if , 'J yl = *^y^AS itli 'J yl*f ^^y^A, 4 £ , 36 m 

^Zcnm&m. HiK, b ^ * o n IS » . rj A m ft , =? * K ft 4 £ ii V v a 

A^f^^4f y^f /H:;i/n-x, J: t>" / 4 st ti ^ U b* - )V b n y K y „ i> J; 1/ 
/ 4 (i , Hf a =Sr tf . Mi « M . x. tf . ± IE co m B . 4 tz ii >V # * y X f - ;k M 
» » 36 ffi s*f y b* - b a 'J H y , 7/K>-l, 4 fc ti * a 6 co , Mitt, T 
^f>lt MJ^Atfe^, 31 JD W ft B M ti , SC SKifrPS»I±5J:V»iR M . « 
£ if s ^ >f ft , 9 1V9 ^ Xf ryyl, 4 ti ^ *l ^ co , Mitt, T'J y 
m v ^ ^ i/ *7 A 4 ti i3 )V A . iVV* ti^'Jxf i/y/y n - ;u 4 
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tssicif^, m m iz 4 *) m m e co n - t- * >- ^ * m -r <r t # -c § . to 

t> it , r ^ f r 3" a , 9 jv ? , ^ijt-/n;nij py, *ryif vy ^ >j r? — ;p 
fiJ:t//±fel±~»fl:f-^y*-ft-»»4«lljSFa, 4 it (4 ii -TO =5: * 8S M 4 ;t (4 
*«Ea-&!ftfc*i(t43-'r-fy^*iK, 4 it (4 . n iS tt n - -r <r > ^ H^Ilffl 
it ft t i4 , 3S -TO -fe ;H3 — xiW8?^s M L (f , 7?;Hr*f iK^n-iit 

Bis?- . « i tr , [si ?t co a eg t . 4 it a m % s m * co w m m *■ a ^ -r & it ft 
^□&#fflE^ffljS!fti{4. 4 it , -fe' 5 f- > & * h 'M « # r -t ;u . a 4 t* 

4 it -fe" 7 ^ > ^ ^ 5 R ft co K ± * r -te IV , J; I* ^ 'J -te n — 4 it J4 V )V t' h 
- ;k & if co op ^ £>J * * tr . ^iJS^7-fe/Hi, $1 x. if h^tn3j/»tt«r if 
co 5t « M . i -p M is <t / 4 ti ^ ^ ? 4 it l± x f 7 'J ySv/^y>7Ai i'w 

it 3fl . *j 4 1>' m m tz 4 0 . £ s ft ti«H it, ttiiit^^iti n t # * -c 

15. R # r -b co * itr , * $J )S ft (± . » 4 L < a , jft TO * * ft JB M , Miff 
, BS Aft ffl s ^<57^»s 4 it 54 iS * 'J x f> u y y >J a - >v 4 it U x f- 1/ y 4 
?t (4 dfyxf l/y/ij 3-^*J;"«MIxxf ;U fc if I? § ■£ 4 4 it i4 » M § 

m a 4 1/ a m t so 5 £ t 

CO ffi CO g p g 4. ^ FJ t4 , n m t 4 O K 5t L it ^ n -y T ffl T ft 0 , « i If . w 

ffl ift * * «l i tr » »»JBJII , C*»o*&54v^t20%. ffi L<lii o%«IIt" 
» 4 it {4 i tf . 5 4 it i4 1 Oml^MJlTa-9-tfc»-&fe:3iW ! 3r*igfflJI*SI« 
5 |HJ # CO it £ # tf . 4 , Witf, S/^+WlSM (shakes) cosmfflco 

Mi.tr. i*4tiii#:i«iiu/'caLtt^„ i co 4 a * i« «s n a . * h ffl 
3« «j % m. m a # ig =5: e m m & n (± , w *. «r , w ®j is ^ v t m m m s *n t co » » 

^ t> * * 6 * f 'J T h h . 31 =5: * S'J ffl * ffj (4 , ^*R4fcli-&tfth'J 
^ 'J -tr 7 A H » . A-77 0Sft*II, ^i;xf l/y/U 3-/H. 4 it (4 ft 
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nm. u & -f co m & . & t a w a co if . * ^ 14 ^ si , «i tr . ?j< & 14 « jb si «o * 
a f£ # * tt at s>j , t fz itmmmit . m^ii, thu^A^/ht^y^t^*^ 

n - x s y/Pt'h-;K & i / 4 if -r ^ b 5 y t5 X tf FJf SI =5: 6 if £ 56 -ft *fl 

&**-r**tta»fflsiiajnT»s. * » js * « , iitiD, k ?b jw t * t , 
<s ts « m m m X" & %> ^ t tfi x~ % „ ^epa-^owtstfljssrjsjiE^jisftitJ: o m w. 

#T 4 L^ft# ffj if . ffl x. , T x a ;v- \z y m^: t' co mm itM . £ tz if V A b y 

« ff . ?K ffi £ tz ff 7K 14 ffl 2r 7 0 % £ ~C . if £ L < (4 2 0 % j&» & 5 0 % £ X* -#■ 
ItU + Hax^^j/jytiS, II IS tt ffl t L T }S W 3r CD (4 , ft £ . ^ -ft 7K 
* . Miff, ^Fct7n, A^7^i, 4 £ if ® ^ =7 7 A yX' h 0 . ?J< S£ 
IE**iS#'^*fcftfc:, 4 L < if , Iffl^bFn^yiUl, M i If , Hi IS T 
;P rj - )V £ tz if * O x x -f ^ , M £ if , ^r;l/3-;k 4 (4 ¥ ^ DM =5r t' CO 

?L ft ffl t4 , y;R'?y|ffiSxxf/P ( s P ans ) 

. M £ tf . * l^-f >1V/H;'^yfc iV'/i /;t±-f y xfT 'J >iy/H'^y^ 
jr«*tffi^6KWK*Itt»WT»6. * ffl ^ co Jp JfiJ (4 . 01 £ (f\ * U T - 
A- . Miff, ^ U -fe a — A , rntl/y ^ U n — A „ y A b" h — jV $5 i. t>* / £ tz 
if >j x f - y y v a-jv-^yco M M ffl ■. ts «t If « M ±i ± V # lit * £ . 

li 85 14 ®C * (4 . is * !H -C 0 . * M k L X W tc , m ft * * . Milf , /<5 7< 
y . ^ h d 9 ^ A . £ fz (4 5 ? 4 ym . S ^> t if , ^ M * «4 SB # S^J fig II ffi 
. M x. <4\ aatyylftlh'J/n?^ K , 4 (4 if £ L < (4 ?g ft ?i . Mi 
if . * » ft T X V f} * H >f * M 4 if b v y m . 4 7" U -fe a - A co II Jffi ^ SB 
x x f tv , M £ if\ tyeitf/Sfttti/'^f 7'J>'l»/y*o-^, fcitf* 
ft , Milf, *«JRtt*W«>4JIBJKr;W3-;P, Cc » co k .1 ^» r IB flt L ¥L ft 30 
is 1 / £ fz (4 26 Ja M * # * <& . 

^ U - if , **5 0%Ja±**'^ft*'t>i*»J:' : ?;k^a>"Cib4. iS 14 £ M 
t U, fifc, Il7/k3-/k, M £ if . 9 ^ V )V T JV 3 - JV . 
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)V $. ft J4 X =r T U )V T )V r? - iV „ Hi, Miif , A'/kSf yS^ii^f 7'J 
> Sc . ft ft =5: ^ L SI m V v 9 x , fflj ;t Ji\ 5 'jxf/H^fyrnf;K ^ ^ « i 
ft (4 M m , fcit^/iftte^-ffcTKig. Miff, 5 *i -tf U - ( h n 5 ? A ) 4ft 
IJa-57 ^ >iSi s ffiffl?ai). If ^iv^ya y|±, iS it ft M * ft W ft £ * -f 

s^isttftstfc^ «■ jk -r -i. 3f y e ?l -fb #j , mttx. -xv t >vn-)v<n 

flilSiSx )V 4 ft (4 * ti l> «8ftxf 1/ > jg§ in ft . M x. ii\ U ^ U -fe n — 
Iffiixxf tii#'J ^^f i/xf i/yy/i/h'^ylKlxxf ^ ( ^ >f — > 
) , J: Viit^'J ^^fyxf P yS^ffir^3-;t/X-f^4fc(iiilxxf 
;P . 4 ft U *f -t & 4 * > tt f L -ft SO . M x. J4\ IIIB7^3-^«B*»7^* 'J 
& JK <g , #1 £ t4". SSl^^'Jfth'J^A, fiE it -fe f - ;U -t h V *} A 4 £ (4 ffi ig X 
fTiJ/PthUf A, i ft {4 , ^ il . II Uj T A' 3 - /]✓ s « i Hf s ^7/1^3 
-/PifcllXf 7 'J ;l- 7 ;k 3 - ;l/ (7) # 4 T T" tt M § 5 . 4t"tfc§. * ft ffl ^ 
CO Jn % f4 . fc <9 h if . 7 U - A <7) IS « Sr ffi M & ft ft . W J4\ ^ 'J -fe o - )V 
. V A b" h — )V „ 7 n t" 1/ y / y 3 - ;Hs ± V / ^ li ^ U x f 1/ y ^' U r? — ;W 

4 if co ^ U 7^3-*, * U 4 ft ft # ffl ts J; # f4t % & . 

^ - X M4 . * 6^4*#4fcl±#ft^4#«fti:t&-&'*-4 i t £ BWJ; tl. 
IS -ft £ JR , Mfc-f- ? > £ ft 14 1HL, 3E §S , £ ft * ^ ? tJ J; IX / 4 ft: i4 ^ 

m T )V 5 — *7 A * f CO # % ft p# JR 14 * If f£ 9% £■ * -T 4 ? 'J - AtJitfftf 

& m M J4 . lmffi£»j&»6K-5-L, x\ t V ® n cso ft ft ?J< * M ffi x v v- a > T" 

Xf i? 9 n n f h 5 7 ^ * u x ^ y £■ f co 7]c S it St -ft S s 4 ft (4 *F 4 L < l± ^ * 
S-ftMft^c^-ft/Klg. ^ M . N 2 04ft{4^K-ft^S* 1 «J±x?'xi; LTffiffl^ix 

t fefift iy ft f !j {4 , — « *= . e x ^ j - s m z ^ l . * ; ^ . t k> h 

(t . 3l56*fi»-r43ti<><oai!JWf: LT. ^'J7^3-;k MiK, ^ U -fe n - 
;p . J 3 - /^ J; y' / i « *' U xf 1/ y / y 3 - ;K II IS ft ft W . 
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* ft ft If . tsit^ifcS^r^tf. ffi^Wffirffl*5J:txasjiiSrtJpi.4, 

* « w ti . ± ia « a ^ W m * . w t . rot o*t--tf<?)i»tjBSts i 

3if««It§rn^xitliJS(:tit^ ^ I co it & ft 14 , ^ ix § * 
E3E«j£ttfcLT*fctt*<fl»JI*'C. jff * L < tt , mm ft te * » 3r M T . ^ a&» 4 
JUSJ'^U: tSSilft, M £ If . b F ^ ^ 05 » 4 ft (4 Jfi S? « K: a * T* S . «f 
t s * ft ft i4 . EKfiJSft^TBJB-Cttffl^i. #11^7 Okg^Ift^f l 

T IB ^ ft 0J if . *»«*t^«Hft«Kt4:i:4<«*t4f!kllt*fct, 

H P LC^Jfi : 

Grad 20 bjtfs a ) 2 0 %-> 1 0 0 %? 2 0 * 

» ?K a ) : 7tb" h>J/K0.0 5 % T F A ; » ffi b ) : 7]<-h0.0 5%T 
F A 0 * 9 A ( 2 5 0 X 4 . 6 mm) t (4 ® ffl ft W C i 8 - N uc 1 eos i 1 (a i§ jffi H ) ( T 

^ /F . Macherey & Nage 1 , Dur en , Germany) 2 5 4 nm<7) U V PR U IZ i 

0 1* ffi . ft » Pal ( t R e t ) l±^t4U 9 SSE a : l ml / # 0 



abs . 



2£ Tfc <7) ( * ) 



D E P C 



D M F 



D M P U 



1 ,3-y^f^-3,4,5,6-h5t F u - 2 (1 H ) — b° U 5 



D M S O 
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r°j x- 



EI-MS «^»*-f^>^«i^l/f 
HPLC Hift^nv b^77 >f — 
H V 
mi n 
m . p . 
M S 
R T 
T F A 
T H F 
T L C 



» * * W 



=2 js 



F U 7/^n| 



rf7b F n 7 7 y 



T L C - R 



f 8 



T P T U 



,N'-ff7^f/l/ T )n^ T >Afb77;l/^n$'l/-b 



N M R ^ ^ N;l/f^?ttiSfflLft 



b 
d 
J 
m 



y n - F 



^ y" ]s y h 



7F 7 F 



A /I/ T 7 F 



s 5> y if \s y b 

t h V 7° Is y h 

it. * ti a * T" " n - r * y - ;f " & ^ -r o 

jftW 1 : 4 - { 3 - ^ P P - 7 ^ U 7 ) - 6 - (fc' 'J y - 2 - ^f/H - 7 H - h° 
PP[2,3-d)b°'J $ zs > 

7/^"y|lgT, DMPU4 OmlJ n-777- )V 9 0di1*4-?PP-6 
- ( t' y y - 2 - >f ;M - 7 H - t' P P ( 2 , 3 - d ) b° 'J S y y 6 . 5 3 g ( 2 8 . 3 
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mmol ) X V 3 ~ 9 O U T - U ^ 4 . 4 6 ml ( 4 2 . 5 mmol ) lZ M Z- . R IE il ft 

j: i 4 o°ct i 2^niffts t iSfesss^^iULtrati), it, * 

ft 14 „ *1 0 Oilftffl^tifciStSIktJ: Of a^feftiiktftSfi, x 

?y-/P/THFT^lStJ; 0 . lUt^ft^HJ ; m . p . > 3 0 0 °C ; 1 H — 
N M R (3 6 0 MHz, D M S O - d 6 ) : 1 2 . 4 9 8 i ^ 9 . 6 6 (2s, 2 
H ) , 8.63 ( d , J = 5 , 1H) , 8 . 4 0 fc i 8 . 2 5 (2s, 2H) , 
7.91 ( m , 2 H ) , 7.84 (d, J = 8 , 1 H ) , 7.57 (s, 1 H ) , 
7.33 (m, 2H), 7.06 (d, J = 8 , 1H) ; HPLC : t Ret (Grad 2 
0 )=lO.l#;MS: ( M + ) = 3 2 1 . 

Igl . 1 : 2-(5-7S;-4-xN^y^;M^;^ - lH-t?n;P-2 

- a )V ) - n - ^ y v jv - g y - ^> a y O § H 

N yit/- 2 - 7' P - t° 'J y ^ ^ A 7' P 5 K (Ii§ 

<F> tz #> (C . J . Heterocycl ic Chem . 28 , 1 083 ( 1 99 1 ) # fiS ) 6 5 8 mg ( 2.0 mmol ) £ 
*7jcJS^^^l^^2 0 in 1 CO 4 1 A *l s 2 - T 5 ./ - b° u - A - 3 - fj ft, i£ V M X 
f ;[/ X X t [ R it <A )t «> . J. Heterocycl ic Chem . 23, 1 555 (1986) # HS ] 3 0 
8 mg ( 2 . 0 mmol ) £ * £ fll £ £ • KJS*Sl^ft£2BfIJ. 3e*»»U=3r^fe« 
jftSo RJiB^^^T-^V^fcfes 2,6-/Ky> 2 3 2 /il ( 2 mmol ) i t; S 
MC2 - T 5 y - b° n — ;k - 3 - *;l/*'ylxf ;[/XXf /t/ 0 .2 0 mmo 1 £ 3D £ 

5 . 5etci2«ria«#P«. RJES^ftfcMMStfT. Sa^^/TnAV- 

6 . Zixl± , iH-NMRtiSiftJI, is J: 1 0%^N-^>-^;^-2- 

7nt- t y y ^ A 7" P S Fittti ; 1 H — N M R ( 3 0 0MHz , DM 
SO-d 6 ) : 11.45 (1H) , 8.70 ( d , J = 7 , 1H) , 8.38 (t 
, J = 7 , 1 H ) , 7.67 (t, J = 7 , 1 H ) , 7.42 (m, 3 H ) , 7. 
14 ( d , J = 7 , 2H) p 6.85 ( d , J = 3 , 1 H ) , 6.45 ( s b , 2 
H ) , 5.91 ( s , 2 H ) , 4.13 (q, J = 7 , 2 H ) , 1.19 (t, J 
= 7, 3H) ; FAB-MS: ( M + H ) + = 3 2 2 c 
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- d ] b >J g is y - 



4 - ^ - )V 

ft St % T , */UT5 F195ffll^, 2-(5-T5y-4-xb^^^/^ 
# x - l H - t° n ^ - 2 - ^ ;t/) - N - < y y /l/ - t° 'J y " A 7' n S K 2 7 . 
0 7gSrDMF9 7.6ml ( 4 A*fBtj61) ^ i^^i4 8 .8ml^ftC 1 6 

m m i 5 o *c t- an m -r « . » x e s jcb s ^n^ci^t^stu, iift^t 

£ & ; 1 H - N M R ( 3 0 0 M H z , D M S O — d 6 ) : 1 2.5*3^^1 1.9 ( 

2s, 2 H ) , 8.60 ( d , J = 7 , 1H) , 8.05-7.8 ( m , 3H) , 

7.28 (dd, J x = 7 , J 2 = 9 , 1 H ) , 7.20 (s, 1H) ; F A B — M 

5 : (M + H ) + = 2 1 3. 

X^1.3 : 4-j r nn-6-(^ 1 Jy-2->f;P)-7H-^PP[2,3-d] 

★ frtBfeSLSrtffe. 6-(b a iJy-2-^/W-7H-b 0 nn(2,3-d)- 
b° >J Syy-4-^-/n.O 5 g ( 3 3 . 2 mmol ) jo i ^ 3f is IS -ft, U V 7 0 ml 

£ 2 ^p H 1«)«Jn#fc^£ . fff^fe®iS?«^^«JI«SUT. Sit8i20ilktJ. 
S ^ £ * ^ * t ^ U T o A ft . IftNaHCOgtttftL, f :t:llxf ;H) 
.2»j7b/^lBi5. riifeU^iTHFtaSLt, WH-ft^fttftS ; 1 H 
-NMR (300MHz, DMSO-d 6 ) : 13.2 ( s b , 1H) , 8.72 



( d , J = 7 , 1 H ) , 8.63 (s, 1 H ) , 8.23 (d, J = 1 1 , 1 H ) 
, 7.97 (t, J = 1 1 , 1 H ) , 7.46 (dd, J 1 = 7 , J 2 = 1 1 , 1H 

) , 7.35 ( s , ih) . st. ±is«r*rat5«tt/THFa»*aE^6#iii 

, C ft £ 31 2fe « SB L X . Mx*^/*tf>iafc#iIL. *»x*^/>?x* 

H 86 M 2 : 4 - { 3 - ^ P P - 7 ^ U 7 )~ 6 - (fc' 'J y - 2 - ^f/H - 7 H - h° 
PP[2,3-d)b°U 5 y *S H JB 

4-(3-?PP-7^ ) jy)-6-(t 0 'Jy-2-^;P)-7H-t°nP(2 I 3 
-d)e>J Syy ( H Sfe M 1 # M ) l - 4 8 g ( 4 . 6 mmo l ) J y^^f y l 1 5ml 
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IZ MM $ It ; i% t$ L & t> , 0 . 1 N HC 1»}54 6 b1 (O.lSgfiBSS) 

t an * . rkissj RTt2.5^nsffts, isi&iMiu a m * 

<9 J -)V A 0 0 m 1 tp T ft fP L , fiit^ if S&I^ 4 i , *S tt IK Sr il L T 

nu m % m m u . sx?y^;^tiits ; m . P . 2 7 6 - 2 7 s *c ; 1 h 

— N M R ( 2 0 0 MHz, D M S O - d 6 ) : 1 3.16^^1 0.7 (2s, 2 
H ) , 8.71 ( d , J = 5 , 1H) , 8.4 5 fc i t)f 8 . 0 8 (2s, 2H) , 
8.00 (m, 2H), 7.76 (d, J = 8 , 1H), 7.68 (s, 1 H ) , 
7.50 (d, J = 8 , 1 H ) , 7.42 (m, 1H), 7.27 (d, J = 8 , 
1 H ) . 

ifiW3 : 4-(3-^pp-7^yy)-5-y^f;i/7$y^f^-6-( 

b° U — 2 — A )V) — 7 H - b° o n [ 2 ,3 — d ] b° U S^y 

luka ; Buchs/ .X ^ X ) 6 0 . 1 mg ( 0 . 3 2 5 mmol ) Ji;J(TH F 3ml* 4 - (3 

- ^ n n - 7 ^ 'J ; ) - 6 - ( t° y y - 2 - /H - 7 H - b° n n ( 2 , 3 - d ) b° U 

syy ( ^ m m i # aa ) s o . 4 mg ( 0 . 2 5 mmo 1 ) t m l . RjiBa-s-fttaiaT 

L s Jyt^f VI 1 5mlte»S§*;#SIL£**6. 0.1N HC 1 % J* . A 
«*Tl[D8fe»L,. MgS0 4 T«J|S*, 36 3fc ?« IB § it 6 . tUf^/yif 
^X-f/K-'ISU, »H<b^ftl*1#S ; m . P . 2 4 7 - 2 5 1 °C ; 1 H - N M 

R (300MHz, DMSO-d 6 ) : 1 2 . 8 i 2 . 2 (2s, 2H) , 
8.71 ( m , 1H) , 8.3 7 t3 i 8 . 2 3 (2s, 2H) p 7.93 ( m , 1 

H ) , 7.80 (d, J = 8 , 1 H ) , 7.47 (d, J = 8, 1H), 7.37 

( m , 2H) , 7.03 ( d , J = 8 , 1H) , 4.18 (s, 2H) , 2.40 

( s , 6H) ;MS:(M) + =378. 

iAWj : 4-{3-^PP-4-7/l/^n-7x'jy)-6-(l: 0| Jy-2- 
^;P)-7H-b°PP[2,3-d]b°'J j y > 

SISftT, 6-(t:)jy-2-^;H-7H-t:nn(2 ( 3-d] - busy 
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y - 4 - * - )V 2 0 mg ( 0.0 9 mrao 1 ) 5:^^ yfgft'J V 1 mlt *t 3 0 4MSI i* 

0 3-^nn-4-7/^n-T-'jyi6.4mg(0.1 0 8mo1) £ 3p £ . ?S 

t^^y-A'CKfllt*, 5" U # ^ )V £ M L . % A * £ ft t~ £ • * co » * * J" U 
*^;M7A(: iMt, llxf /KiMLT, Ili^lHH ; 1 H - N M R 

(400MHz, DMSO-d 6 ) : 12.5 ( s b , HN) , 9.64 ( s , H 
N ) , 8.64 (d, J = 5 , 1 H ) , 8.38 (s, 1 H ) , 8.35 ( d d , 
J ! = 7 , J 2 = 3 , 1H) , 7.92 ( m , 2H) , 7.83 ( m , 1H) , 7. 
53 (s, 1 H ) , 7.41 ( t , J = 9 , 1 H ) . 7.33 (m, 1H) ;HP 
LC : t Ret (G rad 20 ) = 1 0.4^; MS : (M + ) = 339. 

5 : 4-(3-^PP-r^'J/)-5-^f/l/-6-(b°'Jy-2--1 > 

;P)-7H-epp[2,3-d]e>J ^>feJ:y4-(3-^PP-7^ 1 J7)- 
5 - ^ f /!/ - 6 - (N - \ y y ^ - h° U y ^ ^ A - 2 - /H ~ 7 H - b° n n [ 2 , 
3 - d ] b° y § V y y n § K 

Sl^fti Li^fc, 3-?PP-7» 1 Jy 5 2 9 //1 (5.0iomol) HV7° 

u ;t y - )V cfr 4 - ? u n - 5 - ^f;l/ - 6 - ( N - ^ y -J iv - b° y 5/ — ^ ^ - 2 

-^/W-7H-tfon(2,3-d)-h°'J Syyfc 1 . 2 mmo 1 Jp £ s R J£ 
il ^ ft & it 86 T T 3 e# ffl IS S * S . RJBffl£-«£3R3&«IIIL,. 35 S & >- U * ^ 
/^^n7h/57^l:3Mti s Ht^f l/y/x?;-^ (7 : 3 ) & i If 

l&it* > / * 9 J - )V (7 : 3) T f& ft L X , £ T , A-{3~7uu-T 
- 'J 7 ) - 5 - ^ f ;P - 6 - (h 5 y y - 2 - >f ;H - 7 H - h° n n ( 2 ; 3 - d ) h° y 
iyy (A) . iJc V ^ *C . 4-(3-^nn-T-yy)-5-y^;^-6-(N- 
^yy;HeiJy-^-2-^;H-7H-CPP(2,3-d)eiJSyy/P 
5F ( B ) £ # 4 . A (± 4 fc . B^JtlitSItti^TttHfll., A : m . p . 
251-252 6 C ; 1 H - N M R (200MHz, DMSO-d 6 ) : 12.75 
± 9 . 2 5 ( 2 s b ) , 8.75 ( d , J = 5 , 1 H ) , 8.35 ( s . 1H 
) , 8.05-7.85 ( m , 3H) , 7.66 ( d , J = 8, 1H) , 7.45 ( 
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m , 2 H ) , 7.29 (d, J = 8 , 1H) , 2.84 ( s , 3H) ; F A B — M 

S : ( M -h H ) + = 3 3 6 . B : m. p . 1 7 1-1 72 °C ( SI ^ ?S jfc 4* ) ; 1 H — N M 

R (200MHz, DMSO-d 6 ) : 12.65 (sb) , 9.48 ( d , J = 

6, 1H) , 8.80 (t, J = 8 , 1H) , 8.59 (sb, 1H) , 8.43 

( s , 1H), 8.3 (m, 2H), 7 . 9 4 ( m , 1H), 7 . 7 2 { d , J = 

8, 1 H ) , 7.40 (t, J = 8 , 1 H ) , 7.28(m, 3H), 7 . 1 7 ( 

d, J = 8 , 1 H ) , 6 . 9 4 ( m , 2 H ) , 5.93(s, 2H) , 2.27 ( 

s, 3H) ;FAB-MS:(M-hH) + =4 2 6. 

Ig5.1 : 2-(5-T5y-4->-7 > y-3-^^^-lH-b 0 p;P-2- 



r/k3 0 y|MT, N - \ y y ;|/ - 2 - 7' n t - t° y y - ^ 7' n 5 K [ » jg 

jfc «> tC . J. Heterocycl ic Chem. 28 , 1083 (1991) # Sfg ] 1 . 8 1 g ( 5 . 5 mmo 1 ) £ 
tSIUf Omlio iV/K y> 6 3 9 // 1 ( 5.5 mmo 1) tfi , 2-7^-3 

-y/y-4 - ^f - t°n^;l/ [ K Jg <0 tz to t s Synthesi s (1976) , 51# HS ] 6 
0 5 . 5 mg ( 5 . 0 mmo 1 ) ^ Jff z_ & 6 R 5 . 5 ft , R * £ M 56 

if fit 5 * T . f^ift^Sl^fcif^^Ct^ lil^ril, tt ft * P 

>- / @e @s x + ^ ( i : i ) & £tfwn^.^}v/^*t^ry { i : i ) ta#Lt , 

SUt^ftHIS ; ^-NMR ( 3 0 0MHz, DMSO-d 6 ) : 10.83 
( s , 1H), 9.10 (d, J = 7 , 1 H ) , 8.49 (t, J = 7 , 1 H ) , 



7.96 ( m , 2H) , 7.30 (m, 3H) , 6.95 ( m , 2H) , 6 . 5 7 
e fcU r 5.80(2s,#2H), 1.76 (s, 3H) ; FAB-MS : < M + H ) 
+ = 2 8 9 0 

Ig5.2 : 5 6 - (N - O b° 'J y^^7A - 2 - >f 7 

H-b°PO[2,3-d]b°U ^ ^ y - A - ^ — )V 

U.m%WT s ^8 1 2 ml* , 2-(5-7^-4-yr;-3-^f/Hl 
H - t° n ;l/ - 2 - -f - N - < y y ;l/ - h° ij y ^ ^) A 7' n i Fl.l 8 2 g ( 3 . 
2 mmol ) £ 9 0 # m 1 1 0°CtiDitSo KJE?i^ft£lg^iiSiL. BSHfr 
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ift^lHIS ^H-NMR ( 2 0 0 MHz, DMSO-d 6 ) : 12.0 (s 
b ) , 9.40 (d, J = 8 , 1 H ) , 8.73 (t, J = 8 , 1 H ) , 8.25 
( m , 2H) , 7 . 9 8 ( s , 1 H ) , 7 . 2 7 ( m , 3 H ) , 6.90 (m, 2 
H ) , 5.92 (s, 2H) , 2.04 (s, 3H) ;HPLC t Ret ( 2 0 > = 5 
. 8 ft ; FAB-MS : ( M + H ) + = 3 1 7 0 

Ig5.3 : 4-^PP-5-^f^-6-(N-\yy;l/-t°'Jy^^A-2 
--f^)-7H-b'nn[2 ; 3-d]b''J 

* * £ Rfe * U & ifi k . 5 - ^ f - 6 - (N - <y y';P - b° >J y - - 2 - 
^;l/)-7H-b°nn(2,3-d]-b 0 'J SSy'y-4-^--7l^5 0 Omg ( 1 .2mmo 

i ) ts j: * * is m it u y 1 5«i*2i$H»«jira&*$-s, Rf&s^ftfrx^atB 

LT, ; HPLC t Re t (G rad 2 0 ) = 8 . 8 ft ; FAB-MS : 

(M + H ) + = 3 3 5 , 

H JES ffl 6 : 4-(3-^ao-4-^;l^^-n-r^Uy)-5-^f~;^-6-( 
b° 'J y - 2 - - 7 H - b° P P ( 2 , 3 - d ) b° 'J jyy 

llft^iii, 3-^PP-4-7/PtP7» l J>?:ffl^TllM5i;|5|lt 
L*Ct#^tiS ;m.p.27 7- 278°C; 1 H-NMR (300 MHz, DM SO 
- d 6 ) : 9 . 3 ( s b ) , 8.73 (d, J = 5 , 1 H ) , 8.33 (s, 1H) 
, 7.96 ( m , 2H) , 7.88 (d, J = 8 , 1 H ) , 7.67 (m, 1H) 
, 7.52 ( t , J = 9 , 1 H ) , 7.40 (m, 1 H ) , 2.83 (s, 3H) 



MS:(M) + =353 0 

flft ffl 7 : 4-(3-^PP-T- l J/)-7H-b°PP[2,3-d]b o y^y 

4 - 9 n n - 7 H - b° n n [ 2 p 3 - d ] b c U 5 V y [ K M CO t . Chem . Ber . 
112, 3526 (1979) # HB ] 1 3 3 rag ( 0 . 8 6 6 raraol ) 13 i ^ 3 - ^ n n - 7 - 'J ^ 
1 3 6 xc 1 ( 1 . 3 mmo 1 ) & n - 7 9 J — )V 4 ml t£ . 9 0 ^HiliUit S s Bf S 
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7nAV-/H^fflS 0 UT, S S ft W & » 6 ; m ■ P ■ 2 3 0 - 2 3 3 °C ; 1 2 

. 5 i3 J: 1 0 . 7 ( 2 s b , 2H) , 8.4 2*3^^ 7.9 7 (2s, 2H) , 7 

.67 (d, J = 8 , 1 H ) , 7.48 (t, J = 8 , 1 H ) , 7.43 (m, 1 

H ) , 7.29 (d, J = 8 , 1 H ) , 6.93 (sb, 1 H ) ; F A B — M S : 
(M-HH) + = 2 4 5 o 

■ 4-(3-^pp-T^uy)-6-(e'yxy-4--f;i/)-7H- 

b° n n ( 2 , 3 - d ) b° U ^ y y 

rf $ J — )V 5 m 1 tp . 4-^nn-6-(b^7xy-4-^;^)-7H-b°no[ 
2 , 3 - d ] - b° U 5 y y 2 2 0 mg ( 0 . 7 2 mmo 1 ) fe ± 3 - ^ P O - 7 - 'J ^ 
1 5 1 ju 1 ( 1 . 4 4 mmo 1 ) £ — * » II JW » ^" * . i£ ffl L . fiiL, ^ S CO X f J 

-/^it/i^Wl^^f ytasu, S J9 ft % * t# S ; 1 H — N M R ( 2 

00MHz, DMSO-d 6 ) : 12.46 ( s b , 1H) , 9.6 ( s , 1H) 
, 8.4 0 ( s , 1 H ) , 8 . 2 8 ( m , 1 H ) , 7.98 (d, J = 8 , 2H) 
, 7.8 ( m , 5H) , 7.5 2 i 7 . 3 8 ( 2 t , J = 8 , # 2 H ) , 7.3 
0 ( s , 1 H ) , 7.08 ( d b , J = 8 , 1 H ) ;MS:(M) + =397. 

Ig8.1 : 2-T^J-3-^Y^isJ])Vft — )V-5-{\f:y.3,>-4-4}V 
) - 1 H - b° p — )V 

Liebigs Ann. Chem. ,1895 (1977) # fig ] 1 .6 5 g ( 1 0 mmol ) £ X ? y - 1 Oral 
CO^tAils ^:(:0-5 a CT'tfy T )AX^y^-b0.73g( 1 0 mmo 1 ) £ 

Jp * £ . Mfi»»»£2 0#ia«fPL. & ^ r . f:K2-/nt-l-(t 
yxy-4-^;k)-x^y-i->j-y ( 2-yu^-A J -y^^)V-T^hy 

x. J y \ Aldrich; Milwaukee/USA) 1 . 4 g ( 5 mmol ) £ JP X. h , RT?48ftffl 
«Tft»ti. 7rt^2Hllxf/K"iKL, tlffl * MgS 0 4 T««S f , 



(10 0) 1 1-508570 

: 1 ] ) i Z/ >M V 7 n b° ;l/ x - f /I/ / ^ t y ^ t" I L T , fl S ft % 5: 
f# h ; m.p.l 86 - 1 88 °C ; TLC-R f =0.1 7 (Pffixf~;lx/>\^^y[ 

1 : 1]) ; FAB-MS : ( M -h H ) + = 3 0 6 5 

X ^ 8 . 2 : 6-(b^^y-4--f;k)-7H-t:pp[2,3-d]b 0 U5^y 
- 4 - £ - /k 

2 - 7 i / - 3 - x b ^ > # # ~ ;i - 5-(t'7iy-4-^(/H - 1 H - b 

U - 7 6 6 mg ( 2 . 5 mmol ) H/l/A75F5ral, D M F 2 . 5 ml. *5 ± Xf 3f W 
1 .2 5 ml 4 1 . 1 5 0tt2 O^^Sfft^, R J6 iB ft * 4 V7nAV-^t 

#s?u. rats. ^yrnAv-z^i^x^f ytiitu, mm-tk 

f# S ; m . p . > 3 0 0 °C ; FAB-MS : ( M + H ) + = 2 8 8 . 

Ig8.3 : 4-^an-6-(b"7xy-4M/W-7H-b'nn(2,3- 

d ] g y 5 ££ y 

S II SI f* T . t^yifty y6ml+6-(f'7xy-4-^/H-7 H-b°nn 
[ 2 , 3 - d ] - b° U S yy-4 - ^-/^4 3 0 . 5 mg ( 1 . 5 mmo 1 ) £ 4 H# [S » 

n m t & o Rjea-&ft****5<ttx»»x^ ^ ta<\ * « * # « l , at sg x ^ 

Jiff L . Ilft^ft & » 5 ; m. P. 2 9 5 - 3 0 0 °C ( # » ) ; F A B - M S : ( 

M + H ) + = 3 0 6 0 

|g jjfe M 9 : 4-(3-y ? Pn-T^Uy)-6-(^y^-2-"f;l/)-7H-b 
pn[2,3-d)bf'J jyy 

7^y-/P8nilt, 4-^nn-6-(^7^-2-^^)-7H-b 0 nu[2, 

3 - d ] - b° U 5 is y 9 8 mg ( 0 . 3 5 mmo 1 ) ^^'3-^0-7-^73^ 
1 ( 0 . 7 mmo 1 ) £ 5 Wf Pal 5» flf "T S <> ^ ffl L . fiSL, >f V7P^y-;HiS± 
^A^tytailLT, S S -ft ^ ft * f§ S ; m.p.2 7 8- 2 8 4 °C ; TLC-R 
f = 0 . 5 (PSX^;l^/^^r^y[l : 1]) ; FAB-MS : ( M -h H ) + = 3 7 

1 o 

Ig9.1 : 2-7^-3-xh^y^/^^;k-5-(t7f-2->f/H 
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- 1 H - b° p — ;k 

Liebigs Ann.Chem. , 1 895 (1977) # Rg ] 8 3 4 mg ( 5 mmol ) ^X^7^/^ 1 Oml^ 
* t A tl . fItO-5 ? CTtb'J T )Ax^yi/-f3 58 mg( 5 mmol ) £ flu £ 

4 • HB»fi*aa*i5*iai«fFL. & ^ t% Kt2-yn^-i-(t7f 

-2--f/P)-X^;y- 1 -yt> ( 2-7"n^-2'-7^ N V ; Aldrich; 

Mi lwaukee/USA) 6 2 3 mg ( 2 . 5 mmo 1 ) £ 3D £ S 0 RTt 3 arilj?^, R JE il 

-&ftt**«»^4o s**»»x?-/i,/*kjde>k riu, * a m £ * st l 

. <fc Vbrine3 ^^ift^t" & <> l»xf /Ptitfi U , * tt ffl Sr M g S O 

4 T S6 « S if . IS % at * ~T £ * *5A^ovh^97-f - ( S i O 2 ; » it :n ^ 

/ ^^^r y {l : i ) ) fciixs^xf-^x-x^/^^ir^^TafpLT. sa<t 

ft * # £ ;m. p. 149-1 5 TC ; TLC-R f =0.5 (Stitx-^/I//^^^- 
>[1 : 1]) ; FAB-MS : ( M + H ) + = 2 8 1 0 

IS9.2 : 6-(t7f-2-^;H-7H-b°PD[2,3-d]b°'J^yy- 
4 - - /k 

2-7^-3-if^y^ ;k # - ;l - 5-(^y^-2--f;P) - 1 H - b° u 

- )V 4 2 0 mg ( 1 . 5 mmo 1 ) H;U7S Mil, D M F 1 .5ml, *5 ± IK IS 0 
. 7 5 ml ^ s 1 5 0t;?2 2h«fffJ e KJSiF^f^ V 7 n AV -/^ U 

laltSRL, r ii t~ -6 o x ^ y - ^vrnAV-z^il^A^tyT-ffiit 

SSft^ftHH ; m.p.> 3 0 0°C ; !H-NMR (2 0 0 MHz, DM 
SO-d 6 ) : 1 2 . 2 ( s b ) , 8 . 3 9 ( s , 1 H ) , 8 . 0 ( m , 1 H ) , 8 

■ 

0 ( m , 2H) , 7.9 (m, 3 H ) , 7.53 (m, 2H), 7.11 ( s , 1 
H ) o 

Ig9.3 : 4-^DD-6-(t7f-2-^H-7H-h°PD[2,3-d) 

b u s^y 

filiftT, * j rySft 1 J>3mlt6-(t7f -2--f;H-7H-t°nn( 
2 , 3 - d ) - tT U 5 V > - 4 - ^ — )V 1 9 8 . 5 mg ( 0.7 6 mmol ) £ 5 B# R3 » M 
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JfiL, jK r gfe » T 4 • ffl£j«WSTHF/**y-^K»JHL,. VS tt K t M 

yTS^LTlIft^ft*#4 ; i.p.2 6 8 - 2 6 91C (^*) ; F A B - M S 
: ( M + H ) + = 2 8 0 0 

HiMl Q : 4 - ( 3 - ^ P P - T ^ 1 J / ) - 6 - { 2 - b F P ^ is - y x ~ ./I- ) 
-7H-h°PP[2,3-d]e'J SyyftgS 

S£ *ft £S * . r^iylllT, 4-(3-?nn-7-y;)-6-(2-^f 
^v^^^;^)-7H-b°PP[2,3-d]-b°US> ? y6.72g( 1 9.1 6mmo 

1 ) Jlft^f l/y 1 5 OiltAftfio -e - ^ . 1 B$r 0 1^)^C;Jc^l4iH® 

j^f 1/y 1 0 0ml«'nyf'J7'n5 H 1 8.4ml ( 1 9 1 . 6 ramol ) CO JS fflt £ 

S7tJ« *ist3S us « » . »a*t**o.5'j7b ^ t a ? . rati 

. BSSlBxf ® fa n a h c o 3 m ffi . *i5±tf***-Ci!fc#-r*o 

^Kffl^iixf ^t2@ftKL, fIffltMgS0 4 tR«?f , IK M IB L T , 

x * y - ;p / -n a? if y 3&» 6 £ A -ft L T s «®>ft;^*J*»4 ; 1 H - N M R (30 

0MHz, DMSO-d s ) : 8 . 4 1 ( s , 1H), 7.78 (d, J = 8 , 1H 
) , 7 . 6 4 ( d , J = 8, 1 H ) , 7 . 5 0 ( m , 2H), 7 . 3 5 ( d , J = 
8, 1 H ) , 7.23 (m, 1 H ) , 7 . 0 4 ( d , J = 8 , 1 H ) , 6 . 9 5 ( 

d d , J = 8 , 1 H ) e ; FAB-MS :(M + H) + =337, 

Igl 0.1 : 2-7Sy-3-xh^y^;l/^-^-5-(2-^ 
x^Mz 1 H - b° P - )V 

XS8-lfc|5iait. *&*x^y — /l-l 5 0ml^2-T5> ; y#Kx^;^xx 
f/HSliSl4.5g(8 7Hol) JtfiJ^AXj?yi/-b5.9g(87miiol) 
i)W2 -/n^- l - ( 2 - ^ b^r y7x^/I/)-x^y - l - ^y ( 2-/n 

^ - 2 ' - ^ h ^ ~ T -b h 7 x 7 y ; Al drich; Mi lwaukee/USA ) 1 0 . 3 g ( 4 4 
mmol ) SJE $ itT . WLMfc&Iti & ; m-P. 1 2 8°C; TLC-R f =0. 

2 5 (A^^y/ffl:Rx?-;M2 : 1]) . 
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Igl 0.2 : 6-(2-^h^y-7x^/l/)-7H-b°PP[2,3-d]b°'J 

g V y - A - ^ -)V 

ftff S\*T\ */UT5 F63mU D M F 3 1 . 5 mU & J: X/ M 1 7 . 7 ml 4> 
2-7iy-3-lF^yi/W^/t/-5-(2-^ b^r^-^^-;P)- 1 H - 
h° o - ;P 7 . 6 6 g ( 3 1 mrao 1 ) ^ 1 5 0 t t^Mtlit l» 0 Ig8.2tHll!t 
fl^fflLT. fllft^lHH ; TLC-R f =0.33 (^^r^y/PKx^/^ 
[1:1]). 

Igl 0.3 : 4-^nn-6-(2-^f^y-7x^lH-7H-b°nn(2 
, 3 - d ] b° V 5 Sf y 

T/^'yf, 6-(2-.X y-7x-/M - 7H-b 0 nD(2,3-d)-b° 
U ^ y>-4-^-/P6.2g ( 2 5.7 inmol ) ^ j; If t ySIt 'i y 6 2 ml £ 1 . 

seal 2 s x; -c in s& -r 4 . k je s ^»^*7Ktai\ iHf/K^Httat 

£ o * « ffi £■ * . N a H C O 3 » m t5 «t V A * Ti!fe # U . MgS0 4 tSI^, 

$r t# & ; TLC-R f =0.8 (^^^y/B^Kx^/P [1 : 1] ) . 

Igl 0.4 : 4-^PP-6-(2-^h^y-7x^;P)-7H-b°PP(2 
,3-d]t''J 

n-77y-/H 0 0 ml ^ . A-?uu-6-{2-*y^i>'-7^ — )V)-1 
H-t 0 PP(2,3-d]b 0 'JSy>6.6g(2 5.4mmol) & J;t£3-?UUT~ 
'Jy5.34ral (50.8 mmol ) £ 1 . 5 ^fflil JPit S , R J£ ig ft £ # ffl L 

^ '9 7 * - (Si0 2 ;fg^$it^^^;^^f-9->/PSx^;k [2 : 1] x ? 
J 

-)V/T^YVV \ : 1 ] ) llft^f«§?) ;ii.p.2 2 1 - 2 2 2°C 

; TLC-R f =0.3 (^^^y/PItXf-/Ml : 1]) ; FAB - MS : (M 
+ H ) + = 3 5 1 e 

jftWl 1 : 4-(3-^PP-T^yy)-6-(3-bHP^y-yx^;k) 
-7H-bPP[2,3-d]b'J siyflll 
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H M m 1 OilltLt, « * fc ;* f - ]✓ ^ 1 5 0 m 1 4-J 4 - ( 3 - y P u - T ~ 'J 
y ) - 6 - ( 3 - ^ b^y7x^/P)-7H-h°nn(2J-d)-h 0 >J 5y"y4. 
5 3 g ( 1 2.9 1 mmo 1 ) £ U it A ^ ^ V 1 5 0 mlt t y b y y n 5 Y 1 2 . 

4 ml ( 1 2 9 mmol ) !:Sl52itt , II ® ft ^ ft £ # £ ; H P L C : t Ret ( G rad 
2 o > =1 0. 5 # ; 1 H - N M R ( 5 0 0 M H z , DMSO-d 6 ) : 12.6 1, 

1 0.07fc«ti;9.68 ( 3 s b , 3H) , 8.35 ( s , 1H) , 7.76 (d 
, J = 8 , 1 H ) , 7.39 (dd, J = 8 , 1 H ) , 7.27 (m, 2 H ) , 7 
.23 (s, 1 H ) , 7.12 ( 1 H ) , 7.11 (s, 1 H ) , 6.77 (m, 1 
H ) . 

igi i.i : 2-r^y-3-^v^y^}V^^)V-s-{3-yy^y-y 

x - )V ) - 1 H - t° o — A 
XgS.lfcHSIfc:. * * ^ ^ y — ;H 5 0^1*2 - 7? yVlSxf 

f 4 . 5g ( 8 7mo1) f tby^AX^l/ - b 5 . 9 g ( 8 7 mmo 1 ) 

- 1 - ( 3 - y b^r^yx~;l^)-x^y - 1 - ^- > ( 2-7'n 
^-3'-^ b^y-7t b7x7y ; Janssen) 1 0 . 3g ( 4 4 moI ) t^JS? 
i£T . ; m.p. 9 6 - 9 7 *C ; TLC-R f =0.2 (^^r^ 

>- /tiXf )V{2 : 1)) 0 

Igl 1.2 : 6-(3-yb^^-yx^;I^)-7H-b 0 PP[2 ? 3-d]b 0 U 

5 V y - A - it — IV 

ffiHSl#:T . */U75 F59mK D M F 2 9 . 5 ml. fe iV^fll 4 .7ml* 
2~7S7-3-xh^y*;l/^-;l/-5-(3-^ b^^-yx-/^) - 1 H - 
b° n - )V 7 . 1 9 g ( 2 9 mmo 1 ) ^ 1 5 0 tlt-ftSit S , 1*18. 2 

iffilLT, lHUaHU ; T L C - R f = 0 . 3 (^*^^/»»x^;K 
1:1]). 

Igl 1.3 : 4 - 7 p p - 6 - ( 3 - y V ^ y - y - A )~7H-bPP[2 

,3-d]e'j;yy 

*#£Rk*L ! 5:#6. 6-(3-^ i/-7x^;H - 7H-t°nn(2,3- 
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d ] - b° V Sy>-4-^-/t/5.28g( 2 1 . 9 mmo 1 ) i * ^ yfift »J y 5 

3mi*i.5i^Bi»aiaii»r&, sitssi 

xf/M;iML, N a H C O 3 m ft , *fcJ:tf£«#Ti*i*^£, * ffl * St K x f- 

/PTiniiajL, Mgso 4 tKi?t , ^ « a as l t . iift^ft^fis ; t l 

C - R f = 0 . 7 3 (^^y-> /mn^^)V{l : 1)) 0 

Igl 1.4 : 4 - ( 3 - ^ P P - T n i J y ) - 6 - { 3 - X h ^ - 7 x ~ /l ) 

- 7 h - e p p [ 2 , 3 - d ) e 'j 

n-77;-/P7 5mlt, 4-^no-6-(3-^f^^-yx^;l-)-7H 

- b° n P ( 2 , 3 - d ) b° y S y y 5 . 6 8 g ( 2 1 . 9 miol ) &J;t^3-^nuT — 
V y 4 . 5 9 ml ( 4 3 . 7 mmol ) 5: 1 . 5 B|H«ISDit 5 o 111 0.4iHlt 
SftlLT, ;m. P .2 6 2-2 6 3°C; FAB - MS : ( M + 
H ) + = 3 5 1 o 

jftW 1 2 : 4 - ( 3 - ^ P U - T ^ U / ) - 6 - ( 4 - b K U ^ ^ - y x ^ )V ) 

- 7 H - b' P P [ 2 , 3 - d ) b° 'J gyylSIS 

5 K 6 ml 5r 4 0 ft <7) 0 % . i§ -ft -X ^ V V 6 0 il* 4 - (3 - ^ P P - 7^ 'J / ) 

- 6 - ( 4 - ^ h * is 7 x. — ;H-7H-enn(2,3-d)-e'J Syy2.0g 
( 5 . 7 mmol ) t SP i S • RTT2 1 B* H « fP » . KJ6a-&«f*ra^i. « * 

6c ft £ ^ ^ if y ft) 1 'J 7 ML, ^ ^ ^ y T ift 

if ts , ig^;j<o . 2 y 7 b/^ i^tixf ;i/0 . 6 y 7 b;w:ID , 5 % n 

It, Mft^llltftJ ; C 18 H 14 N 4 OBrCl ( + 0.1 3 H 2 0) : C 5 1 . 

47%, H3.36%, N 1 3 . 3 4 % , Brl 9.0 2%, C18.44% ; III 
C5 1.58%, H 3 . 3 2 % , N 1 3.3 7 % , B r 1 9 . 2 9 % , C18.4 6% 
; 1 H - N M R ( 3 6 0 M H z , DMSO-d 6 ) : 1 2.8 5 1> J: 1 0.6 0 ( 
2sb, 2 H ) , 10.5-9.5 (sb), 8.37 (s, 1 H ) , 7.92 (s 
, 1 H ) , 7.76 (d, J = 8 , 2 H ) , 7 . 9 2 ( s , 1 H ) , 7.67(d 
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, J = 8 , 2H) , 7.63 (d, J = 8 , 1H), 7.51 (dd, J = 8 , 1 
H ) , 7.33 (d, J = 8 , 1 H ) , 7 . 0 6 ( s , 1 H ) , 6 . 9 0 ( d , J 

= 8 , 2 H ) 0 

Igl 2.1 : 2 - T 5 - 3 - X h ^ k Jl Ik # - ~ 5 ~ ( 4 - X b * > < - 7 
x ~ A ) - 1 H - b n — )V 

XS8-1 fiRStC i*x^y^;I/2 Omlcfi 2 - 7 S y 7 iffixf ;l/X^f 
/Hfiftfil .6 7g ( 1 0 mmol ) £ i~ b »J ^ A X ? J V - V 7 1 6 rag ( 1 0 mmol ) 

i ^ 4 - ^ f^y-7xty/l/7"nj H ( Fluka ; Buchs/Sw i tzer 1 and ) 1 .1 4 
5g(5.0mmol) fcRJE^^T. IS ft^ft ^ 4 j$ t § ; m. p. 1 4 1 - 1 4 2 °C 
; TLC-R f =0.4 (^^^y/#g£xf-/Ml : 1)) ; FAB-MS : (M 
+ H ) + = 2 6 1 0 

1^12.2 : 6-(4-yb^^-y^x;l^)-7H-b 0 PP[2 ? 3-d]b o y 

{SUMftT, */UrSF5iU D M F 2 . 5 ml , io i^^il .2 5ml^2 - 
75;-3-xb^y*;K-^-5-(4-^ b^r^-^^ — ) - 1 H - b u 
- ;k 6 1 1 mg ( 2 . 3 mrao 1 ) £ 1 5 0 °C t - ftfti t § , IS8.2 
iU, g H ft ^ ft £ # ft ; m . P . > 3 0 0 *C ; FAB-MS : (M + H) + =24 
2 . 

Igl 2.3 : 4-?Pn-6-(4-^h^y-7x-/P)-7H-tfnp(2 
, 3 - d ] b° jj 5 V_ y 

* ^ v £ 1^ * L 3: ^ . 6-(4-^ y-7x-/M - 7H-t°nn(2,3- 
d ) - b° U 5 y>-4 - ^-/H 2 1 mg ( 0 . 5 0 mmo 1 ) t5 ± tX >f ^ ^ ffi ft D V 1 

mi £ i . 5 h# n m m m m -r * . RjG»^*£**fc:&y. tixf/K^Hiffi 

f 5 t *«ffi**t5J:VA«*T3|lIffiitL. MgS0 4 tK*Sf , J£ * ft SI f 
ft o gg^yxf /^x-f/^tfflff LT, »H ft ft £ » ft ; m. P . 2 4 8 - 2 
4 9°C ; FAB-MS : ( M -h H ) + = 2 6 0 , 

Igl 2.4 : 4-(3-^nn-TxUy)-6-(4-^b^r^-yxX;k) 
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- 7 H - t° P P [ 2 , 3 - d ] b° 'J S^y 

n-7^y-;>3ili3j;V»i(7)DMP Utf, 4-^nn-6-(4-^b^ 
y-7x-/H-7H-t t nn(2 ) 3-d)b 4 y ^y>9 5mg ( 0.3 6 5 inmol) 
i5 ± V 3 - 9 u n 7 - U V 7 7 u 1 ( 0 . 7 3 2 mmo 1 ) <a*»£2l*IH»«aiIift'*- 

*F jft "T 4 ; m.p.2 94-2 9 5 *C ; FAB-MS : ( M + H ) + = 3 5 1 0 

HifSMl3 : 4-(3-^PP-7^ 1 J7)-5-y7f;P7S/^f;P-6- 
(4-b FP^y-7x^/H-7H-b°np[2,3-d)b°y ^ ^' V 

NJ-y^f/Mf l/y-O^E-^AH - y'F (Fluka 
;Buchs /Switzerland) 9 6 . 2 mg ( 0 . 5 2 mmol ) £ , l7j(T H F 4 . 8 ml t 4 - ( 
3-?nn-7-'jy)-6-(4-hFnJfy-7x-;H-7H-bnn(2 ) 
3 - d ] - tf U 5 is y 1 3 4 . 7 mg ( 0 . 4 0 7 mmo 1 ) Jp £ x EJ£iR-£tt£l.5 

"SiBiSTTiists. m m m 3 ta m <n ± o t l x m m m l , m * ? j - iv 

^^SIhh^LT , Slft^i&IIS ; m. P . 2 6 9 - 2 7 1 °C ; T L C - R f = 0 . 
3 1 (CH 2 Cl 2 /^?;-/Kl 0 : 1)) ; MS : ( M ) + = 3 9 8 ; 1 H — N M 
R (5 0 0 MHz, DMSO-d 6 ) : 12.48, 1 1.9 1 «t V 9 . 7 5 (3 
s, 3H) , 8.3 2j3j:lK8.2 5 (2s, 2H) , 7.40 ( d , J = 8 , 1 
H ) , 7.34 ( 1H) , 7.32 (d, J = 8 , 2H) , 7.00 (d, J = 8 
, 1H), 6 . 8 9 ( d , J = 8 , 2 H ) , 3 . 7 2 ( s , 2 H ) , 2.36(s 
, 6 H ) 0 

liMl 4 : 4-(3-^PP-7~'Jy)-5-y^f;P7Sy^f^-6- 
7x^;l--7H-b°PP[2,3-d]b'j $ y> 

T/PiySBIT, |7j<THF 3 3.6ml + 4- (3-?nn-7- l jy)-6 
-y^-;I^-7H-t 0 nn[2,3-d]-t o y Sy> 8 9 8.2 mg ( 2.8 Ommol) 

*aSET. N,N-y^f /Mf y^^^A3-y F ( Fluka ;Buchs/Swit.z 

erland ) 6 7 3 . 4 mg ( 3 . 6 4 mmol ) t ft (C — life #fc K § * 4 0 RjES^ftSBEK 
xf/ki; IN ( = lig) *»fctf>IHfc:#E-r£. * fll ffl £ # SI t . *t3lft 
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h it tz * m ffl ( » » a ) & ^ » at as *t s • yxf^x-f/^tsa^iffLt 

. ffi JB ft & ft £ f# S ; MS : (M) + =377 ; 1 H — N M R (200MHz, DM 
SO-d 6 ) : 1 2.57Sii;i 2.12 (2s, 2H) , 8.38 ( s , 1H) 
, 8.29 ( m , 1 H ) , 7 . 5 5 ( m , 4 H ) , 7 . 5 - 7 . 3 ( m , 3 H ) , 7 
.04 (dm, J = 8 , 1 H ) , 3.79 (s, 2 H ) , 2.38 (s, 6 H ) 0 

Igl4.1 : 6 - 7xx;l/ - 7 H-b°PP(2 ,3 - d]b°'J j y>-4 

ffilMftT, F20ml, DMFlOmU 3f St 5 ml rfi s 2 ~T J - 

3 - X ^ ^ fj )V iff - - 5 - 7 x - - 1 H — tT n ~- )V IMMCDfztblZ, Synt 
hesis, 272 (1987) # BS ] 2 . 3 0 g ( 1 0 mmo 1 ) ^ 1 5 0 °C t 2 4 Bf ^ jfli f |, c 

• |^V7nAV-/^tltf Lt, MS ftlirft £ # & ; m. P . > 3 0 0 °C ; FA 
B-MS : (M-hH) + =2 1 2 0 

Igl4.2 : 4-^PP-6-7x^/k-7H-t°PP[2,3-d]b°y;y 

4 - * - 1 .7 9 5 g ( 8 . 5 mmo 1 ) fe j; tf^ y S U ^ 2 7 m 1 £ 3 13 iff « 

Jp Sfc -T £ . K JE S ft £ * * r®L. Sft >r V royv-;^iV\^t 

y*C ft » L . S B -ft ^ ft £ » £ ; FAB-MS : ( M -h H ) + = 2 3 0 . 

Igl4.3 : 4-(3-^PP-r^ l J./)-6-7x^.^-7H-b°PP(2 
, 3 - d ] ^ y S y y 

n-^^y — ;I/2 Oml&it/DMPUO.BmlcfJ. 4-?nn-6-:7x — /!✓ 
-7H-b 0 nn[2,3-d)-b 0 U5^yi.25 1 g ( 5 . 4 5 mmol ) ±V3 - 
? n U - T - 'J y 1 . 1 5ml ( 1 0 . 9 mmo 1 ) <A«S«£2l$IHj*ilSDSfc-r&o K 

JE*i^ft£^aiL. r 3i T * • SSJlTHF/^y-/^tiffL » B ft 



(10 9) Sf^P 1 1-508570 

& ft 5r » 4 ;m. p. 285-286 °C; FAB-MS : ( M + H ) + = 3 2 1 0 

H »S ffl 1 5 (# # ffl] ) : 4-(3-^np-T^Uy)-b Q U$F[4,5-b]^ 

y F - ;P 




H 



N-<yy';l'-4-(3-?nn-7- l Jy)-b 0 iJ 5 F [ 4 , 5 - b ] A V F — 
)V 5 . 7 g ( 1 5 mmol ) Srb;kxy5 0ml**7KAlCl 3 7.6gcOi^iS?S^BDt. 
R JK M ^ ft * 1 0 0 °C X" 4 5 * IB » ^ 4 • R« 9 ^»HT| ^ # ffl L . * * 

ta^\ t5«t*3o*iaaffL. *fl£j£ft£?±M£^So ffl^jftft*»giraL 

. *ti#f S. r m (± J# T 4 o I4JS»tTHF/lBxf;H:»*L, 5 % 
KB**th'J'>A, iX^T. *»NaCl»»Ta9l, flgflfct* J; V«iHT4 • 
^SStftBtSt4-(3-?nn-r-'jy)-t:U 5 F [ 4 , 5 - b ) >f y F 

^Cfflxf /M:^ft^ISC J; ^Slt^ . flt^iii, ffi ^ e y 9 ft ^) 

ttftJB»Tfl6fl4 ; m . P . > 2 6 0 °C ; 1 H — N M R ( 3 6 0 M H z , D M S O - 
d 6 ) : 12.20 ( s , fcT n — /P NH) , 8.97 ( s , 7«'J > NH) , 7. 
1-8.5 ( m , 8 ^StH + t 4 iJ ^ y>H) FAB-MS : (M + H) + =29 
5 . 

HCUS 

4-(3-?nn-7-yy)-b°'J 5 F (4 ; 5 - b )0 F-/I/ 2 . 8g^ li^ 
£ i . T H F 4 0 0 m l iz m » L , RTitftSlL, flt fP L =3r #6 . * £ ^ ^ x ^ 

;I/X^f /^H C 1 5 ^^C0il!2 . 8mlJ JUi I) 4 ^i^ 2 5 0 ml O i/X f ;1/X 

-T-/i^*asaiL.*j& + Tjfraia, 4 - ( 3 - ? n n - r - u y ) - tr >j 5 f [ 4 P 

5 - b ] A y F — /US K #* . m . P . 2 8 0 - 2 8 6 °C & * "T 4 * fe IS b h b CO Jg SI X 

ifc JR r 4 • 
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Igl 5.1 : 4-bHP^y-5,6-ff7^fI/y-7-<yy/l/-b°P 
o [ 2 , 3 - d ] h° y 5 y y 

2 - T S y - 1 - ^yy/l/-3-yry-4 l 5,6 ( 7-f b7b Fo>( y p 

— ;P (Hao^S ( H. J.Rothfc X VK.Eger, Arch . Pharmaz . 308, 179 [ 1975] # SB ) 

iffl^T, 2-\iYu^yy?u^^^rjy^ ^ y *J )V T 5 y s feitfvny y 

^f'J/H^il) 1 5gJ 8 5%dfBl 0 Omltftt, 1 1 0T:T'5i^lI 
$ it £ . RJE*ffi£*«*T?&SJT£i:. &J! ft bb ifi SitS * S S ffi 5- * * 
i3U 2 0 0 ili:tt?\ fc2:*10#l8[«#^S. & ^ r . it Wt * « 31 *F 3A ^ £ 
. Si b h b £ * . SUTA^f ytiilL M?fT, n . p . 1 0 4 - 1 0 5 °C * * 
S W S -ft ^ ft * ft 4 ; FAB-MS:(M + H) + =280 o 

Igl 5.2 : 4-(3-^PP-T^Uy)-5,6-xb^y^Py-7-^ 
yy;i--b°PP[2,3-d]b°'J Sy> 

0 ml*. 4-^nn-5,6-^fb^^^l^y-7-<y> > ";P- 
b° n n ( 2 , 3 - d ) b° U 5 gfi ± t/ 3 - ^ no - 7 - U y 0 . 2 7 ml £ 

IStTTl 7 B§ |BT ill m *t £ • «fe^?S*«^?iffi^EI^^. a**»»xf ;Kc 

» L . (6 « L . IMlt^ SaJllxf^/\Jrtyi^g H 0 a {tt^ ft 
m it & ft fi . m.p. 1 4 5 - 1 4 7°C^ tfl, SfelS^Of ffitiltlll. ; FAB 
-MS:(M-hH) + =38 9, 

Igl 5.3 : N - ^ > -_Js Jl - - 4 - ( 3 - 9 o P - T - y y ) - h° 'J 5 F [ 4 , 5 

- b ] ± y V — jy 

2,3-y?nn-5,6-yy7y- l,4-^y/^;> (DDQ) 14.1 
g ( 6 2 mmol ) H /PX y 2 6 0 lit 4 - (3 - ? n O - 7 - 'J 7 ) - 5 ( 6 - f b 
^y^^y-7-^y^/^-t 0 nn[2,3-d]t. o y5^yi 2 . 1 g ( 3 lmmol) 

ffl ft M ft 2r 'J A ¥ )V Tco ? n v b ^ 5 7 4 - t^/*»xf ;l,t*as ) 

m.p. 1 7 4 - 1 7 6 0 Cl:StSII{^10ife^iSfH ; 1 H - N 
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MR (360MHz, CDC1 3 ) : 12.20 ( s , b°P- )V NH) , 9.0 (s 

, r — u y h) , 7.0-8.6 ( m , i33?#jK Hfiivitysyy h ) 

, 5.66 ( s , 2 H , ^yy/H) ; FAB-MS:(M + H) + =3 8 5 5 

gflWl 6 : 4-(3-^PP-7^y 7)-5-yf ;k-6-(4-b FP^r 

y7x^;n-7H-b°PD[2 ; 3-d)b°y 5 ^ y H M jj 

K 9 ft * J4 . IffiMl 0 J:RltLT, tt it * + V y 3 0 ml + sjf U y b U :/ 
u5 H4.4g?ffl^T, 4-(3-^nn-T-Uy)-5-^^;l^-6-(4- 
y b^r^^a:-^)-7H-b 0 no(2 J 3-d]-b o y ^ y V 5 g ( 6.8 5mmol) 

i'fe^f /HSftStiikt i 9 . ifer^iltfHflS ; m.p. : 2 9 5 - 
296 °C ; 1 H - N M R (360MHz, DMSO-d s ) : 11.85 ( s , b° U 
— ;p NH) p 9.68 ( s , y x y - H) , 8.29 ( s , T - U ^ NH) 
, 8.27 ( s , fc s y S y> H) , 7.94 ( m , 5? # K H) , 7.70 (m, 

H ) , 7 . 4 2 ( d , 23?#K H ) , 7.35 ( t , 3? # m H ) , 7.0 
6(m,^#K H ) , 6.90 (d, 2 5f S H ) , 2 . 5 8 ( s , 3H) ;F 
AB-MS:(M-hH) + =3 5 1. 
HC1S 

H C lit 4-(3-?nP-7-'J;)-5-^f;k-6-(4 

-b Fn^i/7x-/H-7H-tfno(2 l 3-d)tf>J 5 y ft BUS 6 0 OmgJ 
il^iiiBxf ;l^5 OmlCSiL, RTt 1 N NaOH Jffl^Tp H 9 . 5K 
I1U **ffi**T2EIiSfe»^S. 3T«ffl£teJ»$iK IE « S8 L T . iS* 
x^y^-;|/3 OmltliL, ^ Z ^ 5 N ( = 5lg) <7D X ^ y — tt H C 1 M 8S 

£ So £ 6 o 0°CT\ « fF L =3: #* 6 . y'xf ;i/X^f ^^Sffi , 4 - ( 3 - y u n 
-r~yy)-5-y^;P-6-(4-bFn^^yx-;^)-7H-b 0 on[2 J 
3 - d ] b U 5 y y « Bt * . m . p . 2 8 0 - 2 8 2 < Cfe*"r4iSfe»*C0JBJII'C 

igi 6.1 : 4 - y p p - 5 - y fv/i^ - 6 - ( 4 - y h ^ ^ - y x ~ ;i ) - i 
h - b u g [ 2 , 3 - d ] b y 5 y : > 
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II1.3fcH*tLT, 9 H it m li . 4-tFn^y-5-^f/l,-6-( 
4 - ^ h^^-:7x-/P)-7H-b 0 nn[2,3-d]b o y 5 5/ y £ >f ^ W£ ft U 
y + tll^tSIttJ; f# ix & ; FAB-MS : ( M + H ) + = 2 7 4 . 

X ^ 1 6 . 2 : 4-(3-^PP-T^Uy)-5-^^;k-6-(4-^b^^ 

- y x, — )V) — 7 H - t° n n ( 2 ,3 — d ] b° U 5 y y 
4->?uu-5-y^/k-6-(4-y b^y-7i^/k)-7H-t°no(2, 

3 - d ] t° U 5y'y4gJoJ;lf'3-^nn-7^ l Jy8.4 5ilS n - 7^ / - )V 
4OOmltSSTt2O^f 0 1iiit^ % * ffi * « fit f~ S t FJt M CO £ fig ft ti BE 

»ixf*TS9U, *«-ft-&»oSiSftttA^)JBJ|R-C»* ; ra. P . 2 6 5 - 2 
68 °C; FAB - MS : ( M + H ) + = 3 6 5 , 
jiMl 7 : 4 - ( 3 - ^ n n - T - U / ) - 6 - ( 4 - - h n 7 x - A ) - 7 H 

- h° P P [ 2 , 3 - d ] b° y jyy 

m m it & m it , is n m 5 t m n k l t . n-y^y-^5mi^3-^no-r 

- 'J y 0 . 1 9 g £ ffl ^ T . 4-?nn-6-(4--bn-7x-/l/)-7H-t 1 
P P ( 2 , 3 - d ) - t° 'J Sy>0.2 5 g ( 0.9 lmmol) SSBSiirS^fctJ: 0 
. * 5i? ft IS H B M t§ ft I) ; m . p . : > 2 5 0 °C ; 1 H — N M R ( 3 6 0 M H z , 
DMSO-d 6 ) : 12.95 ( s , tf U — /!✓ NH) , 10.3 ( s , T — U ^ 

N H ) , 8.45 ( s , b° ij S y y H) , 8.24 ( s , 3? ¥ Jffi H ) , 7.18 
-8.4 (7^#K H -h E" n — 5H) ;MS:(M) + =36 5 0 
Sill !iTE^)J: 3 CLTlittS : 

Igl 7.1 : 2-T5y-3-xb^^^;l/^-^-5-(4-^bP-7x 

- ;P ) - b° p - 

ME-)f 77X3^, 7/^>T, i7Kx^/^/^7 5mli3 iV*2 - 7 5 y 

y - ||If;I.IXf/H6Sfi [ S it <7D * . Liebigs Ann. Chem. , 1895 (1977) 
#HS ] 6.5g(390 mmol ) £ 0 - 5 °C t 31 L s ^d^^by^AX^yi/- 
h 2 . 6 5 g ( 3 9 0 mmo 1 ) £ Jp £ S 0 & ^ T . 2 - /Pt - 1 - (4 - - b O- 
7 x - IV ) ~ X ^ y - 1 - ^y5g ( 1 9 5 mmo 1 ) £ Jp £ . SJCS^i^ RTCL 
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ifl. » IS X f - A- ffl * * T 3 HI . ttWNaCl»iRTl|Bia»L. flg « S . r 
3i L T . ri^I^IIt^ *Sfeg«K^yLlStU, * S ft ^ ft 
** ffl £ j£ ft («S93%) ^iltifelL, i ti £ 5E t » H "T 4 i fc Sr < . ifc ^ 

IgtffiffltS ; MS : ( M ) + = 2 7 5 e 

Igl 7.2 : 4-b FP^y-6-(4-^fP-7x^/H-7H-t°QP[ 

2 , 3 - d ] b ' J Syy 

2-r5/-3-lf^y*/M-^ - 5-(4--fn-7x-/P)-b°n- 
2 . 5 g ( 9 7 mmol ) . */U7SH19.4bL D M F 9 . 7 ml. fc ±tf=?i3 
. 1 ml 5: ft tc 1 5 0 °C T 2 2 R# HI it S e V7nAV^;k 1 il^S^SJES 

ft t ju i. s , Rjea-&ft*?&a]L. *»Lfct«»trat4, t««iH 

=5 3t 0 X -9 J - )V 1 0 m 1 T 3 E . 1 HI & tz 0 -f V T n J - )V 1 0 ml T 2 HI . * 

ui@§tH^f yi omiT2Ei»g[riiL. n a ft ^ % £ * * e *s gk » 

IB » . ifiSX^ISKffiffltS ; MS : ( M ) + = 2 5 6 . 

Igl 7.3 : 4-^PP-6-(4-^hP-yj:^^)-7H-b 0 ap[2 ? 

3 - d ] b° 'J S y> 

111 .3 t HICU, 4-b^n^r^-6-(4--bn-yx-;P)-7 
H-b 0 nn(2,3-d)t°y 5y>^POCl 3 («S9 3%) fc ftfc IS *t & 
kCi D . 4-?uu-6-(4-~bu-yx~/P)-7H-bnn[2,3-d 
)-b°y 5 yy^IJgfl, ; m . p . > 2 8 0 °C ; FAB-MS : ( M + H ) + = 2 7 5 

SI M 1 8 : 4-(3-^PP-Txyy)-6-(4-7 > 5y-yx^;i^)-7 
H - b° n n [ 2 , 3 - d ) b° 'J jyy 

4 - (3 - ynn-rxyy)-6-(4 -xhu:7xx/iO-7H-bnu[2, 

3 - d ] b U 5 1/ V 1 5 0 rag ( 0 . 4 1 mmo 1 ) iRTA^oESffT, T H F / y ^ 
y - ^ 2 0inl^7*--7^^5 0nigt5»S*ifttl» t . FJf M CO £ JaJc ft K 



(114) 1 1-508570 

*S?f ^ £ fcti . * H ft ^ ft £ < - ^ a 86 eFb jfi? » T* % h ; 

m . p . > 2 9 0 °C , 1 H — NMR ( 3 6 0 M H z , DMSO-d 6 ) : 12.05 (s 
, b° n - /!✓ NH) , 9.38 ( s , T-'J^ N H ) , 8.31 ( s p b° U 5 is y 

H) , 8.24 (s, H) , 7.80 ( d , 5? # K H ) , 7.53 ( d , 

2?r#££ H ) , 7.35 ( t , 3f # * H ) , 7.05 (d,^#j^ H ) , 6.9 
0 ( s , b° U — )V 5H) , 6.64 ( d , 2 5? # K H ) , 5.35 ( s , NH 2 
) ; M S : (M ) + = 3 3 5 . 

jfe ffl 1 9 : 4-(3-^Pn-7x^/kr^7)-9H-b°y Ft3',2':4, 
5 ) b° P P ( 2 , 3 - d ] e u ;y'y 




i«f HMTtlff L^ctf 4-?nn-9H-tiJM3' l 2':4,5)t: 
n U [ 2 , 3 - d ] b° U 5 is y ( M 7 W If © 1916050-^ ) 0.034g(0.166m 
mo 1 ) & i 3 - ? n O - T - 'J y 0 . 5 2 4 ml £ 1 2 0 °C T 1 B# Rg 3P Sft t" 5 . R 

it & o tHil^flglt^ll^ > 2 6 0 °Ctil?t I) , E I — M S : M = 2 9 5 
( C 15 H 10 C I N 5 ) . 

Q : ^ til SI lz IB » CO * & £ ffl ^ T . TfE^ffc'&WtfW&ftS : 
a) - 5 , 6 - y ^ f - 7 H - b° P P ( 2 ; 3 - d ) b° 'J 5 y 

m.p.l 1 5 - 1 1 7 *C . 

b ) ( R ) — 5,6-is*^;)/-4-[(l - 7^~}V-^^)V)T^J]-7 H - b 
nn(2 ) 3-d)t°'J ^ y>, m. P .2 0 6- 2 08°C, 

c ) ( R ) - 5 , 6 - ^ st -f ;U - 4 - [ ( 1 - y x ~ /!✓ - x ^ ;l ) T 5 7 ] - 7 H-b° 
O n [ 2 , 3 - d ] b U 5 S- 7 y . m.p. 206-207 °C . 
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d) ( R ) — 6 — ( 4 — T £ / — 7 x x )V ) - 4 - [ ( 1 - 7 x ~ 4 - x -f A ) T 5 / ] 
-7H-tnn(2 l 3-d)t 0 'J^yy, m.p. 2 3 4 - 2 3 5°C, FAB-MS 
: ( M -h H ) + = 3 3 0 ( SJEt 8 - b nft^ft t ^ ft« 1 8 t H«K Lt 5 
-•yJr;P , Cl7ctJ:ttj:0#«>tiJ) . 

e ) (S)-6-(4-T57-7x-/H-4-((l -7x-/b-X-^)T5y] 
-7H-t 0 nn[2,3-d]b 0 »JS^y. m.p. 2 3 5-2 3 6 °C . FAB-MS 
: ( M + H ) + = 3 3 0 ( ft & ~ h U It & m & m^M 1 8 b ^ M L X 7 * — 

- > 7 $r jv T M 7C 5 i £ i 0 f# ^> ft S ) s 

f ) 6 - ( 4 — T 5 / — 7 x x /!✓ ) - 4 - O is )\sT $ S - 7H-h°UU(2,3- 

g ) 6 - ( 4 - T 5 - 7 x - ;P ) - 4 - [ ( 3 - y u u - ^ > ;P ) - T 5 7 ] - 7 
H-t°np(2,3-d)t°'JSyy ( ft JE *T S x h o ft ft 2r * it « 1 8 fc R « 
fcr L T 5 * - - v y )V T W ft T & £ fc £ J: 0 » 6 tl S ) . 

h) (R)-6-(4-7iy-7x-/H-4-((l-^F^y*/«-/t/-^y 
y/l/))-TSy-7H-b 0 nn(2,3-d]t o y 5 y . 

i) (S)-6-(4-7$/-7x-/k)-4-((l - ^ f ^ 
y/M)-T^y-7H-h°nn(2 l 3-d)b o y 5 ^ >" . 

j ) 6-(4-7-fef;l/7S/-7x^;l/)-4-(3-?nn-7^ l jy)-7H 

- h° n n ( 2 , 3 - d ) h° 'J 5 y y , m . P . > 3 1 0 °C . MS : ( M ) + = 3 7 7 . 

k) 6 - ( 4 - it )V \^ A )V * b^S^-7x — ;l^)-4-(3-^nn-T — Uy) 
-7H-t°on(2,3-d)t°y J m.p. 297-298 °C . 

1 ) 6-(4-T5y-7xX/H-4-(3-yf-/b-Txyy)-7H-h°nn 
(2,3-d]t°y Syy, m . p . 2 8 8 - 2 9 0 *C ( ft JE f S - b n ft ft £ m M 

m) 6 - ( 4 - T 5 .7 - 7 x x .4 ) — 4 — (3 — y n n — 4 - 7 n - 7 - "J 7 ) 
-7H-t°nn(2,3-d)t o y J m . P . > 3 0 0 °C . MS : ( M ) + = 3 5 3 

- hoft^l^SlMl 8 t IS] « t T 9 * - - v ^ T if tu T S - 
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n ) 6-(3-T^f/kri7-7x-/W-4-(3-?nn-r- l jy)-7H 
- b° n o ( 2 ,3 - d ) b U i y y (ffi L<li^lM2 1 t mm lz L X Mm^t & ) 
. m. P . > 3 0 0 °C . MS : ( M ) + = 3 7 7 . 

o) 6-(3-T5 y-7x-/l/)-4-(3-?on-T- 1 Jy)-7H-t°no 
(2,3-d)t°y Sy>, m.p.2 9 3-2 9 5 °C (ttJE^i— bO-ffc^fttlS* 

p) 6-(4-^;P^^^^b^^-^x-;^)-4-(3-^nn-r-Uy)- 
7 H - b° n P ( 2 , 3 - d ) b° >J S y y , ra.p. 3 0 5 - 3 0 7 °C , 

q ) 6 - (4 - (^yy;K^y*/t/*-/k-^ h^^)-7^~A)-4 - (3 - 
? n n - T - 'J 7 ) - 7 H - b n n ( 2 , 3 - d ) b >J 5 y y , m . P . 2 6 3 - 2 6 5 

r) 6-(3-^;L-^s^-f;p^b^^-^ i ^;^)-4-(3-^nn-T^ , Jy) 

-7H-b°nn(2,3-d)b s >JSyy, m. P . 283-28 5 °C . 

s) 4-(3-^nn-T->jy)-6-(4-^ f^y^/^-/Mf^y-7 

x - /H - 7 H-b°nn(2 ,3 - d)b°'J S y'y, m . p . 2 6 2-2 64 °C. 

t) 4-(3-?UU-T — ) J/)-6-(3-^f^y^/M- ;* b 3f - 7 

ai n;l,)-7H-b 0 un(2 J 3-d)b o y5^y, m. P . 22 5-227 °C. 

u) 6-*;^'^y-4-(3-^nn-7^ ) jy)-7H-bnn(2 l 3-d) 

b>J 5 yy s m . p . > 2 9 0 °C , FAB-MS : ( M + H ) + = 2 8 9 . 

v) 4-(3-^no-T-Uy)-6-j:b^^^^^-;P-7H-t 0 nu[2, 

3 - d ] b° >J S y y , m. p . > 2 9 0 °C . FAB-MS : ( M -h H ) + = 3 1 7 . 

w ) 6-n-yf^riy^;«-/p-4-(3-?nn-r- 1 J;)-7H-b 

nn(2,3-d]b<J Syy, m. P . 282-284 *C . FAB-MS : (M + H) + 
= 3 4 4. 

x) 4 - ( 3 - ^ n n - T - 'J ./ ) - 6 - ( 1 - x b 3f > # jV # - /I, - y y, - A ) - 
7H-bnn(2,3-d)b°y 5 y'y, m . P . > 3 0 0 °C . FAB-MS : (M + H 
) + = 3 9 3 . 
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y ) 6 - ( 4 - # )V # 3f ^ - 7 x ^ ;l ) - 4 - ( 3 - y u u - r - 1 J y ) - 7 h - b 
n o [ 2 , 3 - d ] b U 5 i? V . m . P . > 3 0 0 °C . R f = 0 . 4 7 (llxf/^/^ 
y y - )V [ 6 : 4 ] ) s 

z ) 6-<y^;kT5y^^*™/P-4-(3-yno-r^yy)-7H-b 0 n 
a [ 2 , 3 - d ] tf U 5 is y . m. p. (^ft?) 2 9 5 °C . FAB-MS : ( M -h H ) + = 
3 7 8. 

za) 4-(3-^nu-r^Uy)-6-(N-[3-^^;^-yh-l - /H - 

X? ;^ A >f /!✓ ) - 7 H - b n o [ 2 p 3 - d ) b U 5 is > (^ft«4 5#M) s m . p . 
304-306 °C . FAB-MS : ( M + H ) + = 3 5 8 . 

zb) 5-(T^yy-y^;P)-4-(3-ynn-T-yy)-7H-b 0 nu[2, 
3 - d ) b U 5 ^ y & X X/ . 

zc) 5-(T- ) J/-^f/H-4-(3-?nn-r- l jy)-6-^f;H7H 
- b° U O [ 2 , 3 - d ] b° U 5 is y e 

ISM2 0a, 2 Od, 20e. 20 f\ 2 Og, 2 0 1 33 i V 2 0 m<7) _h fg ft ft 
ffi 14 . 4 L < 14 . ttJBtfi-bnft^fttSltWl 8 t H«tLt5*--7 

tlftli ; 6-(4-Tb^;PTSy-yx^;l^)-4-(3-yop-T^ 
yy)-7H-bna[2,3-d]-by^^V 0 j # JH ) 

*7)cil0.05ffll (0.56 mmol ) J C U y y 0 . 5 alt CBS Lit 6 — ( 4 — 
riy-7i-/W-4-(3-?nn-r- 1 J/)-7H-h 4 nn(2 ) 3-d)t 1 
'J 5 y V 0 . 2 g ( 0 . 5 6 fDino 1 ) fc: Jn £ . R JE £ ft £ 0 °C T 1 B# 13 . ffi « ft « 

#TLCfcfcV^TB£*<=3:4*'C. it t~ -6 . KJEl^ft &*7K 5 OmHcftf 

h/?7^tfrit4. s a ft ft li . t h f / w m y * ^ / ^ * v- > m a 
ft 

-f h ; m . P . > 3 1 0 °C ; MS : ( M ) + = 3 7 7 . 

m m m 2 2 : r ia <o ft ft (4 . mmm i t ii ^ co m iz ft ^ l ^ ^ m co mm 
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a) 4-(3-?nn-7^ ) Jy)-6-(4-7Pt°t^/l/7iy-7i^;W- 
7H-h ( nn(2 ( 3-d)h ( >JSi/y (IiM2 1 t HltlStS ) ; a. p . > 
300 °C;MS:(M) + =39 1. 

b ) 4-(3-^nu-r-yy)-6-(3-^ 0 nt 0 ^--;kT5y-^i^^)- 
7H-t°nn[2,3-d]try5^>'(Slt6M21i:|«[«t8?it^S) ; m. p . > 
300 °C;MS:(M) + =391. 

c ) (R)-6-(4-7tf/P7Jy-7x^/W-4-((l - 7 x — ;b X ^ )V ) 
-7i7)-7H-hfnn(2,3-d)h!y Jyy (SiM2 1 tM^Sig^S 
) ; m . p. 304-305 °C ; MS : ( M ) + = 3 7 1 . 

d) ( R ) - 4 - [ ( 1 -7x^/Hf;t/)-75 y)-6-(4-7°Db°t^;l/7 5 

y-7x-;^)-7H-t 0 nn(2 ) 3-d)t°)J ; MS : ( M ) + = 3 8 5 ( 

*l«2 8a#fi) J: 

e ) (R)-6-(3-7^f/P7Jy-7ii/H-4-[(l - y x - A x ;L ) 
-75y)-7H-b 0 nn(2 ) 3-d)b°iJ5yy ;i«.p.l 5 0 - 1 8 0 °C ; MS 
: ( M ) + = 3 7 1 0 

liM2 3 : 4-(3-^Pn-7^'J/)-6-(4->fy7f^7^-7 
x^;H-7H-b J PP[2,3-d)-t°y Sy'y 

6-(4-T^y-yo:x;^)-4-(3-^nn-rxyy)-7H-b 0 un[ 
2 , 3 - d ] t 'J 5 y 0 . 2 g ( 0.5 6 mmol ) ^ iVM y|^^ ySftftO .0 6 
4 ml ( 0 . 6 2 mmo 1 ) £ M * ^ ^ )V T -fe L T 5 K 1 m 1 t ft K . tfj % ft K #* T L 
C(;fc^T8^i<H^\ 0^-C2l*lfflatfF-fi.RJEffl-&ft***2 0il 

2iL tiitf 5%NaHC0 8 *»a2 0 ml T tt tfj *f 4 • fi" ffi ffi £ * L . IS » 3 

* . * 56 a m -r s t . w 3 tfo * « ft ^ b b b aj -r & . m m s r jr l . ^ssxf^t 

t^tSo ^ * if y & ffi AD -T -6 - t tz X , X 0 ^ < £0 * m it & ft * m frk % 

£ ; m . p . > 3 0 0 °C ; MS : ( M ) + = 4 0 5 , 

&IW24 : T IB <n it & ft ti . 1«M2 3 tRlCLTSitl) : 



(119) 



1 1-508570 



a) 4-(3-^nu-r^yy)-6-(4-b 0 ^ 0 n^;^TSy-y^^^)-7 
H-b 0 on(2 f 3-d)b°tJ^y>;m.p.> 3 0 0 0 C; MS : ( M ) + = 4 1 9. 
b ) 4 - ( 3 - ^ n n - T - 'J / ) - 6 - ( 4 - ( D L - 2 - X f )V - V i- Jl T 5 7 
)-7x^;H-7H-t°nn(2 I 3-d)t°'J 5 -J > ; m. P .>3 0 0 °C ; FAB 
-MS:(M + H) + =4 20. 

c ) 4 - ( 3 - ^ a o - r -«;/)- 6 - ( 4 - -f V A U 'J )V T S / - V x - A ) - 
7H-b°nu[2,3-d)b 0 U S y> ; m . p . > 3 0 0 °C ; MS : ( M ) + = 4 1 9. 

d) 4-(3-^no-T — V y ) - 6 - (3 - 4 V 7° T i S - 7 — 7 
H-t°nn(2,3-d)t o ySy'y ;m.p.> 3 0 0°C; MS : ( M ) + = 4 0 5 . 

ilWlj : 4-(3-^nn-7-y;)-6-(4-if;P7S;-7x^ 
/P)-7H-t°PP[2,3-d)-t c y ^ jP y 

5 °C t\ 7 t f 7 ^ f t F 1 1 0 ^ 1 ( 1 .9 3 mmo 1 ) £ T H F 1 5 mlC m M L 
fc6-(4 - 7^ ;-7x^/H-4 -(3 - ^on-7- l jy)-7H-h 5 nn( 
2 , 3 - d ] t° »J 5 ^ y 0 . 3 g ( 0 . 8 9 mmol ) lZ Jp x. s KtES^ft ^ 5 6 C t 2 4 
B# US fit fp -f S ( * ^ ^ ft * » ) . & y7^'ntFy Ftf'JW75 

mg ( 1.1 5 mmol ) £ £ 4 . RJG*S£5e£5B*IH£»TatfFL. O V* T . St 

STT*»iBJf^-S,«aE*»ilxf-7Hc:fcO, in HCitffl^T p h 2 tB 

s . mx*^****^ « m l . ^ « m m t & • u^y/i' 

*5A?<o;n7h/57-f-ti 1 lti, SUB <fc ft (4 . ^ * 7 ^ /!✓ / ^ if V 
t JtliiiXf /k/A.arf y^^g H^fi, ; m . p . 2 6 5 - 2 7 0 *C ; MS : ( 

M ) + = 3 6 3 0 

mmm 2 e : t ib <jo ^ ^ » « . ^«M2 5^icus§t^ : 

a) (R)-6-(4-yIf^75;-7i-/l/)-4-((l - y^-;^-x^;^ 
)-75 / )- 7H-b°OD(2,3-d)t o y ^ y> ; m. p. 286-287 °C ; M 
S : (M ) + = 3 8 6 . 

b) 4-(3-?nn-7^y7)-6-(4-yXf;t/7^ 7-7x-;l/)-7H 
-t D DD(2,3-d)t°yiyy ;di.p.2 7 9 - 2 8 2 °C; MS : ( M ) + = 3 6 3 
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( 6 - (4 - 7i/-7x^;t/)-4-(3 - y u u - T x • J y ) - 7 H - b u u ( 

2 p 3 - d ] b U 5 >? V t * A' A r S F t CO R JE * t jR $ tl S ) . 

c) 4-(3-^no-T — >jy)-6-(3-xf*rS;-7i-/H-7H- 
t° n n ( 2 , 3 - d ] t° U S y y ; MS : ( M ) + = 3 6 3 . fc «fc 

d) 6-(4-y^f/Vri;-7i-/l/)-4-((l - 7 x - )V - x ) - r 
i 7 ) - 7 H - t° n n ( 2 , 3 - d ) t° 'J Sy> ( 

a) 6 - ( 4 — T 5 / — 7 x. — /!✓ ) - 4 - ( 3 - y ;i - < > ;u r s y ) - 7 H - 

h°nn(2,3-d]t°iJiy'y ;m.p.2 9 1 - 2 9 3 °C ; FAB-MS : (M + H 
) + = 3 3 0 s 

b ) ( R ) - 6 - ( 3 - T S 7 - 7 x - /!✓ ) - 4 - [ ( 1 - 7 x - /!✓ - X Jl ) - T 5 
y]-7H-t°nn[2,3-d]t 0 'JSyy; FAB-MS : (M-t-H) + 

= 3 3 0 . 

c ) (R ( S)-6-(4-75;-7x-/W-4-((l -(3-ynu-7xX/i, 
)-xf;l/)-7? 7)-7H-t°nn[2 ) 3-d)t o y 5 i? > ; m. p . 2 8 1 - 2 8 

3 °C ; FAB - MS : ( M + H ) + = 3 6 4 , 

m m & 2 8 : T IB <50 ft ^ ft tit . 1 i: RiC Lt SStl> : 

a) (R)-4-[(l-7x^;^-X^;^)-T5y]-6-(4-7°nb°>rn^T 
5 7- 7o;-;M-7H-b ( nn(2 ) 3-d)-h t y Syy, MS : ( M ) + = 3 8 
5 (ll«22d||) . 

b) (R)-4-[(l-7x^;P-x^;l^)-7'Sy]-6-(3-7 0 nb 0 >rn;l/T 
^;-7x-/H-7H-b i nn(2J-d)-h°y MS : ( M ) + = 3 8 
5 . 

IMW2 9 : T 12 <A ft ^ ft « . lffiM23^1tUSIt^ : 
a) (R)-6-(3->f V7f 'J;l/75y-7^/H-4-((l-7xl^-I 

f;l/)-7Sy)-7H-h 0 nP(2,3-d)-t°y m . p . 2 0 6-2 08 

°C ; F A B - M S : ( M + H ) + = 4 0 0 . 
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b ) ( r ) - 6 - ( 4 - -i v y f 'J it/ 7 i y-7x«/M-4 - [(1 - 37 x x - x 
f/H-T 5y)-7H-b°nn(2 l 3-d)-t t y 5 ^" V . m . P . 2 9 6 - 2 9 7 
°C; FAB-MS : ( M + H ) + = 4 0 0 . 

c ) (R)-6-(4-t°A'n^^75 y-7x-;H-4-[(l - ? x x - x ^ 

;P)-T5y]-7H-t°on[2 J 3-d)-t o y^>> , y. m . P . > 3 0 0 *C ; FA 
B-MS : ( M + H ) + = 4 1 4 . fcj:t^\ 

d) (R)-6 -(3 - t°^p>f;l/7S y-7x^/H-4 - ((1 - ^x^^-Xf- 
;t/)-7^)-7H-t°nn(2 1 3-d)-h°'J^>, m . p . 1 4 8 - 1 5 2 °C 
; FAB-MS : (M + H ) + = 4 14. 

IBW3 0 : 4-(3-^PP-7^ ) jy)-6-(4-xF^y^;M'^;l/- 
7x-;M-7H-b°nn[2 ; 3-d)-b°y S^y 

4 - n n - 6 (4 - x b ^ is # )V # x )V - 7 x x jv ) - 7 H-t°nn(2 ,3 
- d ] b° V 5 > 9 0 0 mg ( 2 . 9 5 mmol ) £ . 3 - ? D P - 7^ 'J > 0 . 6 3 ml 
( 6 mmol ) is ± n - *f 9 J - )V 2 2 ml t ft lZ W SE T T 2 . 5 B# |8| 3P f 6 • « 

II ft % i± , ^ U # * y A T ? n v h 7 ? y J - iz frtf h , 4 it ii f b 

7 b 7 y/yxf /l/X^f/M^^M B 0 H {l:tl) ; m . p . > 3 0 0 °C ; FAB 

-MS:(M + H) + =393. 

I63Q.1 : 2-T^y-3-xb^r>-^;^^x^-5-(4-xb^^7);l- 
X ;l - 7 x X )V ) - 1 H - b° O - ^ 

118.1 tHSCU, i*x^y^-;k4 Oral* 2 - 75 yV - llyxf 
;[/XXf ;HSlfi4 .9 2g ( 2 9 .5 mmol) £ ^ b iJ^AX^l/^f 2 . 0 g ( 

2 9.5 mmol ) ii -^nt - (4 - X f^i/***-;H-7-fe f 7 i 7 V 
4 . 0 g ( 1 4 . 8 mmol ) t K J£ £ . Mfflft-^^Sr^j^-rS ; m.p. : 1 5 0- 
15 1°C;MS:(M) + =302 o 

Ig30.2 : 6 -(4 - Xb^y^/^'^/i/-7x^;W - 7 H-b°PP[2 , 

3 - d ] b° U S y>-4 - ^- /l- 

Ii8.2tH*(:LT, 2-7 5/ - j/*^*«;l/-5-(4-x 
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h^y*/l/^'-;l/-7x^^)-lH-t°n-;l/2.6g(8.6 mmol ) 
S K 1 9 ml . D M F 8 ml, i ^^fl 0 . 6 ml t ft (I- t ffiI«*T 1 5 0°Ct 
Mm^t h o Ig8.2tH8tftftIU WHft-^fttfti ; m. P .>2 5 0 °C ; 
FAB-MS : (M + H ) + = 2 8 4 . 

IS30.3 : 4 - 9 p p - 6 - ( 4 - x h ^ x # £ ^ = Zk = 2 x x Zk ) ~ 7 H 

- b Q p p [ 2 , 3 - d ] b° U 5 V > 
XS8-3f:|B|«tC:LT. t^Sft'Jyi 5 mltfi 6 - (4 - X b 

- 7 x - /P) - 7 H - h s n n ( 2 J - d ) t 4 'J ^ y y - 4 - ^ - /H . 4 5 g ^ ft 
»«*T2B#^Jii^L. f«lU Ilft^H^IS ; m. P . : 2 5 0 C C ( ft M ) 
;TLC-R f =0.63 (ilxf ;^/^^f y [ 1 : 1] ) ; FAB-MS: 
(M + H) + = 3 0 2 o 

iiflU ; 4-(3-^PP-T^yy)-6-(3-xh^^^;P^-;P- 

7 x x )V ) - 7H-b°PP[2,3-d]-b°'J j y> 

ISft^ftii, H Sfi ffll 3 0 t [1] « t L T » ft h ; n ■ P ■ : > 3 0 0 °C ; T L C 

— R f = 0 . 6 6 (@£«X^;l//^^^y(l : 1]) ; FAB-MS : ( M -h H ) + 

= 3 9 3 , 

gjj : X )V - 7 x X )V ) - 1 H - b° P - 

9 a ft ft i± . Ig3 0.1 fcH8lKLtftfe*l8 ; m. P . : 1 3 6 - 1 3 7 °C 
; TLC-R f =0.37(illf/l//\^f XI : 1]); MS : (M) + =3 0 

2 D 

Ig3 1.2 : 6-(3-Xf^y.^^^^-7x-/H-7H-h°Pn(2 ; 

3 - d ] tf U 

llft^ilL 113 0.2i:|i|8ifc:LTf§£jJl& ; m. P .>2 5 0 °C ; TLC 
-R f =0.29(lllf;k/\^f y(l : 1)); FAB-MS : (M+H) + = 

2 8 4 0 

Ig3 1.3 : 4-^PP-6-(3-Xf^>-^^^x;P-yx^;^)-7H 
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- h° P P [ 2 , 3 - d ] b° U jy'y 

ISIUftii, IS3 0 .3 tmffiteLZn t>tl & ; m. P .>2 5 0 °C ; TLC 

- R f = 0 . 6 2 (@tKx^;l//^^^y(l : 1]) ; FAB-MS : ( M -h H ) + 

= 3 0 2 , 

^ttM3 2 : 4-(3-^nn-r^y.7)-6-(4-7>;^^y-?j:^ )V ) 

- 7 H - b° P P [ 2 , 3 - d ] - b° 'J S y> 

( m m M 2 0 y # H§ ) 
tK x ^ y - )V 1 . 2 m IK Jg L 4 - (3 -^uu-T-'J 7 ) - 6 - (4 - x 
h^f y*/M'-/t/-7x-/l/) - 7 H-h°OP(2 ,3 - d)h°U $y> 0.2g ( 0 
.5 1 mraol ) ?r IIT . * 1 mltC S 4^ U * B -ft y f - ^ A 6 2 . 7 rag ( 1 .5 2 mmo 

i ) t ft £ s TLctfc^Tsii^ftf * i ^ti<^si;t ( i 2 mm) m m & 

o RT £T)%&L . IN NaOHili^ffl^TpH 2CIltSi, FJtS 

<^*jseft3&««»u. * *i & r ax -r s . k s ^ * a . x*y-^/**fci4TH 

F/A^Hfy^^fljgft^s ; m . p . : >3 0 0 °C ; R f = 0 .4 7 (lUf/k/ 
^^y-/I^[60:40]) ; FAB-MS :(M + H) + =365 0 

11H3 3 : 4-(3-^PP-T^Uy)-6-(3-^;I^^^^-^x^;k) 
-7H-b P PP[2,3-d]-b g y Syy 

S Jfi ft ftl 14 , 3 2 fc|^*fcLTf#£>il& ; m . p . : > 3 0 0 °C ; R f = 

0.5 (SflXf ^7-/1/(6 0 : 4 0]) ; FAB-MS : ( M -h H ) + = 3 

6 5 0 

11M3 4 : 4-(3-^PP-T-Uy)-6-(4-^h^f^^;P^-;P- 
7x^;W-7H-t°PP[2,3-d)-b°'J S is > 

A 9 J — )V 1 0 0ml(:ii5§t^4 - (3 7) - 6 -(4 - * 

;^^y-7x-/H-7H-t°np(2,3-d)-t°y 5 V V 0 . 5 g ( 1 .3 7m 
mol ) £»8tTT24l5IBL » fit ffi 0 . 1 ml fc ft K JP £i "T * . £^JS?ffi£ifl$iL. 

7 ^ y^/^/y'xf ;l^x^f /^T-lfft^ , IS A £ r ffi L . <K ^ T . * * y - 

;p/*tiis* 5, b y ^^ist p h 7 - 8 ciiL, 

RTt3O*0Ifft§o *g A * PS 51 r 3S t . * . y 9 J ^ X l/yxf ;kx 
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-f/K^JIL • llft^ftii, lfeS H ^»ffit1HliJ ; m. P . 

> 3 0 0 °C ; TLC-R f =0.6 ( h/Hy/Bfilf iK3 : 7]) ; F A B - 
MS:(M + H) + =378 0 

HiW35 ; T 15 ^ ft « . **H34 tH«CLT«fit4 : 
a) 4 - (3 -?nu-T — U J ) ~ 6 - (4 - X Y ^ is % }V ^ — )V - 7 — )V ) - 
7H-b 0 on(2,3-d)-t 0 'J ; m. P .> 3 0 0 5 C ; FAB-MS : ( M + 

H ) + = 3 9 3 . 

b ) 4-(3-^nn-r-y/)-6-(4-7nh 5 /^^y^/H-/k-7x 
-;W-7H-enn(2,3-d)-tiJ 5y'y ; m. P .>2 5 0 °C . R f = 0 . 4 1 
( SI X ^ ;P / ^ V- > [ 1 : 1]) ; FAB-MS : ( M + H ) + = 4 0 7 . 
c ) 4 - (3 -?uu-T—V 7) - 6 - (4 - A V 7nh°^^^y^/P^-;P- 
7x-/l/)-7H-t°on(2,3-d)-t o y 5 ^ y ; m. P .>2 5 0 *C . R f = 0 . 
4 1(PKx^/P/^^^y(l : 1]); FAB-MS : (M + H ) + = 4 0 7 . 

d ) 4 - (3 - ? n o - T — U y ) - 6 - (4 - A y7°f/^^y*/^-/H 7 
i-;l.)-7H-b 0 un[2,3-d]-b o y 5 i? > ; m. P .>2 5 0 °C . R f = 0 . 4 
8 { ^ ^ )V / ^ ^ V { I : 1]) ; FAB - MS : ( M + H ) + = 4 2 1 a 

^ftW3 6 : 4-(3-^PP-7-yy)-6-(4-y7f-;l^7Sy^h^ 
i/l/-7x^/l-)-7H-epp[2,3-d)-e'J Si/V 

DMF 1 0i»l^ 6-(4-*/^Jry-7 x-;M-4 -(3-?nn-T- 
U y ) - 7 H - b° n O [ 2 , 3 - d ] - b° >J 5 V y 3 6 9 mg ( 1 . 0 1 mmo 1 ) . V * 
f;l/7Sy0.4mlfc±VDEPC (Aldrich) 0.3ml ( 1.5 lramol) J RTt 

1 5§ ra a fp ^ & , *fe*aa**r*RL. rau e a t * . y * y - ^ . ts 

m.p.>2 50°C; FAB-MS : ( M + H ) + = 3 9 2 0 

H 86 W 3 7 : 4-(3-;nn-7^ l j;)-6-(4-yif;l^7Sy^^ 

^;l--7x^;l-) - 7 H-b°PP[2 ,3 - d)-b°'J 

llft^ftlli, S«M8 tRltLTf#til§ ; m . p . : > 2 5 0 °C ; FAB- 



(12 5) 1 1-508570 

MS:(M + H) + =420 o 

itSW3 8 : T IB CO it & ft ii . m 5ft W 2 5 t H«K L t ifit : 

4 - (3 - ^on-T — yy)-6-(3 - y^f S 7-7i-/H - 7 H - 
b D un[2,3-d]-b 0 U5^y;m.p.282-284 0 C;MS:(M) + =363 

<> 

IftM3 9 : (R)-6-(4-b FP^ry-7x^;^)-4-[(l - 7x^/1-- 
Xf ;H-7$7)-7H-b°PP-[2 ; 3-d)b''J Sy> 

K B ft & ft tt . sKnyf'jynSHtffl^T(R)-6-(4-^f^^-7x 
~ ;P ) - 4 - [ ( 1 - 7 ^ ~ - x A ) - T 5 / ) - 7 H - b p p [ 2 , 3 - d ] b U 

Syy^^^t /H^iiti)^ ^ ismi o t riclt, m ft » * 

^»8?ft^5 ; m . p . 2 1 6-2 1 8 °C ; F A B - M S : ( M + H ) + = 3 3 1 
HI » ft « 14 . TE^) J: 5 ClTlitt^ : 

Ig3 9 4 : (R)-6-(4-^h^v-^x^^)-4-[(l-7x^;P- 
xf ;H-T^y)-7H-b°PP-[2 ; 3-d)b°y Sy> 

Ilft^lii, n - ^ ^ J — )V * . 4 - ^ u u - 6 - ( 4 - X b >- - 7 x ~ 
;P ) - 7 H - [ 2 , 3 - d ] b° U Syy£J:i;(R)-(+) - 1 - 7x^/k-xf ;l/7 

SlM8i3tii9 t tsUCLtfHilS ;m. P .2 5 6-2 5 7°C; F 
AB-MS : (M-hH) + =34 5, 

HftW4 0 : 4-(3-?pp-T~ U Z ) ~ 5 - ^ /I T 5 ,/ ± )V - 6 - 
(4-b yp^y-7i~/i/)-7H-b;PP[2,3-d]-e'J 5 ^ V 

5 a it & ft ii . 4-(3-^00-7- , jy)-6-(4-t KP*S/-7x- 
/P)-7H-bnn(2 ; 3-d)-b'J 5 yy^it/'NJ-y^f/P-^f 

^y^- 1 7A3-^F^^^IJftM3h|5]a^LT#^iX^ ; m . p . 24 3-244 
°C . MS : ( M ) + = 3 9 3 0 

jlM4 1 : 4-(3-^nn-7^ 1 J7)-6-xh^y^;^i;l--7H- 
b° P P [ 2 , 3 - d ] - b° y § y y 

7/^>|lIT, n - 777-/1/4 3 Oral^ , 4 - P P - 6 - X I— > 
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)V sjf " )V - 7 H - b° U O [ 2 , 3 - d ] b° U S > 2 9 . 0 g ( 1 2 8 mmo 1 ) *5 ± 

— UV1 8.0 ml ( 1 7 1 mmol ) J 1 0 0 5 Ct3B|Mfft^ ( 

ft l± » if * « L . «*5:«a»^»li6^4) • R JE £ ^ft^50t 

* T Sf L . -e £ a. >f y T U ^ y - )V / ^ ^ t > ( 1 : 1 ) 4 0 0 ml £ 

£ & . & ^ T- . Rj6«£-ft*RT4'CifrSIL,. £ j£ ft £ *F K L . W VToav 

f# & : 1 H - N M R (DMSO— d 6 ) 1 3 . 0 i) i If 1 0 . 5 3 ( 2 s b , 2HN 

) , 8 . 4 8 ( s , 1 H ) , 8 . 1 3 ( m , 1 H ) , 7 . 7 8 ( d , , J = 8 , 1 

H ) , 7.76 (s, 1 H ) , 7.45 (t, J = 8 , 1 H ) , 7.21 (dm, 

J = 8 , 1 H ) , 4.37 (q, J = 7 , 2H), 1.37 (t, J = 7 , 3H) 

iii 5fe ft fiti . T IE £0 J; -3 L T 1 h 1 1) : 

IS41.1 : 2-T5y-3,5-b"X(J:N^^^;l-^^;U)-lH-b 0 P- 

0 — 5 °C T s 2-T5yV-SlXf/HXf/l' C H33 CO s Liebigs An 

n. Chem. , 1561 (1981 )# HS ] 5 6.0g ( 0.4 3 raol ) JDMPU 1 7 2ml(;Afll. 
, ^ ^ ^ ^ ^'O^t/kfylxf Z^XXf /1/5 6.0ml ( 0.4 5 mo 1 ) 

BrttSTL, & ^ r . RjSa-&ft*6 0*CT3ieRliinSfe^io « * ft R J£ jg fflt 
£ * 7K 1 U v h/Wia§\ tixf/H U ^ h )V , £ 6 tz 1 HCo^ilxf 
0.5U^h/H?2IlIftaj^4, *»ffl**0.5i;h;l't5J:rXA«*0.5U-y 
hfrT3\$mWL, (Na 2 S0 4 ) L. M « IB L . # 9 A ? o v b ^ 9 

7^(Si0 2 , ^^r^y/Pffix^/Ml : lJJfccfctfS/xf-^x — 
T V IS h b h ft L . U & it ft £ # S ; m . p . 1 4 7 - 1 4 9 °C . MS : ( M ) + = 

2 2 6 o 

Ig4 1.2 : 6-xh^fy^l/if^^-4-bFP^i/-7H-epp[2, 

3 - d ] - b° U § y y 

tftts 2-r5y-3,5-t' , X(Xb^y^/^x^) - 1 H-t° 
n — )V 5 1 . 5 g ( 2 2 7 mmo 1 ) , *;PA7S N 5 5iL D M F 2 2 7 mlfe J: ^ 
K 1 1 3 ml £ 1 4 0 & C T 2 TBtHSfft^o » ^ *L ?t S £g 51 Wl £ 0 - 5 °C £ 
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t»ati. rsu >f v t- o j - )v fc «t v ^ * ^ y ti # l . mu« 

f#S: 1 H-NMR(DMSO-d 6 ) : 13-12 (2HX), 7 . 9 9 *5 i tX 
7.11 (2s, 2H) , 4.31 ( q , J = 7 , 2 H ) p 1.32 ( t , J = 7 
, 3 H ) o 

Ig4 1.3 : 4-?PP-6-xb^^,ffyI^x./p-7H-boo[2,3- 
d ] - b° >J Sy> 

N 2 IHTs 6-xh^^^^^-;^-4-tKn^^-7H-b 0 un[2 ? 
3 - d ) - b° y ^ y> 3 2 . 0 g ( 1 54 mmol ) 3 2 . 0 P O C 1 3 3 0 8 il ( 3 
3 8 mmol ) tRTtli?^, St fF L S: ** 6 . 1 2 O'CC JjDifl, , * tf) H fc 
SI * {4 » S? T 6 . 3Btrai 20°CTlffS, S«^)POCl 3 ^IStS{?h3fi 
me 5 °C ; 1 5 5 iJA-;H, 3BilE*#?frWl'X>'5 OnltBiSS*, riSL, 
h/HytftilLt, SBfl^^^ftS ; m . p . 2 1 9-2 2 1 °C ; 1 H — N M R 
(DMSO-d 6 ) 8.7 7fi±V 7. 24 (2s, 2H) , 4.39 ( q , J = 7 
, 2H) , 1 . 3 6 ( t , J = 7 , 3H), SC, £ j£ « Si . iFiKt****^* 

I1IH2 : 6-^;^^ry-4-(3-?PP-7^yy)-7H-^PP( 
2 , 3 - d ] - b jj Syy 

H 2 0 0 .4mlt, LiOH H 2 0 2 5ing ( 0 .6minol) , ^ ^ 7-^0 

. 7 m 1 4* 4 - (3 - 9 u n - T - \) J) - 6 - x h ^ ^ A JV sff x ;^ - 7 H — b n u [ 
2 , 3 - d ] - b° U 5 is y 9 5 rag ( 0 . 3 0 mmol ) ^iSSKITt 4 . R JE iPt ^ 
**4-5^IB»«tlPS»t.»:V^-C.*J&*T»ait. IN H C \m m 0 . 6 ml * 

fflv^TKttfl:^*, Fjll, *iftLT. SSf^t^fn ; hplc : t Ret (G 

rad 20 )=8.7 ; FAB-MS : ( M -h H ) + = 2 8 9 0 

IBH4 3 : 6 - (N - n - ? ^~ )V - )V r\ ^ j )V ) ~ A - { 3 - 7 U X3 - T ~ 
Uy)-7H-boo[2,3-d]-bU 5 V 

n-7f ;^7iy 1id1 + , 4-(3-?ou-Txyy)-6-xb^^#/^;K 
x;P— 7 H - t° n o ( 2 ,3 — d ) — b° U S y y 9 5 mg ( 0.3 0 mmo 1 ) 2r 6 0 °C T 
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W L . M L . ytatU, HSftl^SrWS ; m. P . 282-284 °C 

; TLC-R f =0.4 5 ( C H 2 C 1 2 /^ ? y - 0 : 1 ) ; FAB-MS : ( 

M + H) + =344, 

ltfW4 4 : 6 - ^> )VT ^ J )V ft ~ )V ~ A - {3 - ? V V - T ~ V J ) - 
7 H - g P u [ 2 , 3 - d ] - 'J Sy y 

4-(3-^nn-T^yy)-6-a:b^^^;P^-;^-7H-b 0 nn[2,3 
-d]-t°U Sy>9 5 mg ( 0 . 3 0 mmol ) i y ;k7 S V 0 . 5 ml J 1 0 

o °c t 2 7 m m su ^ & . r je fi ^- ^ £ * ?j< * r ^ ai l . a v t dav-/m m 1 

B-MS : (M -h H ) + = 3 7 8 s 

iig 4 5 : 4-(3-;nn-7^y;)-6-(N-(3-^f;^-yf-l 
->f;H-^;^A^>f;H-7H-UPP[2,3-d]-t:'JSyy ( II fls i^J 2 0 z 
a#BS ) 

(3-^f/l/-7'f - 1 ->f ;l/)-T S V 1 mltfi, 4-(3-^nn-T-Uy) 
-6-xb^yi/^-/H7H-t s nn(2 ! 3-d)t°y 5y>9 5 mg ( 0.3 
0 mmol ) 5:8 0 9 Ct 1 2^riiitSo KJE?Ml^2r^?&}i«iL. SSJ T H F 

^ m l , biimiu yxf /^x^f /n-atf riLT, « s ft m 

£ f# S ; ie.p.3 0 4 - 3 0 6 S C ; FAB-MS : (M + H) + = 3 5 8, 

|g jjfe M 4 6 : 4-(3-^PP-T^Uy)-6-(N,N-S^f-/^-#/W^ 
-f )V ) - 7 H - h° o p [ 2 , 3 - d ] - b 'J g > > 

N 2 iiST , 6-^;^^^^-4-(3-^nn-T- , Jy)-7H-b°nu[ 
2,3-d)t°'J Sy>9 7.6ig^DMF 7ml#CAIl, ^ ^ ^ . TPTU1 1 
9 mg ( 0 . 4 0 mmol ) iSit^DMF 1 ml^ i/ ^ f /l/T 5 V 1 6 4 mg ( X 9 J — )V 
^33%; 1.2 mmol ) £ Jp £ £ 0 2 W Pal ft . T P T U 3 0 iigH OSiEil 

?r ^ M t , <k r t 2 a rs m if l t . * * 3 o mic a r a ti , m w t . r 

iiU 7K8t L T . ; H P L C : t Ret (G rad 2 0 ) =9.5 ; ; T 

LC-R f =0.38 (CH 2 Cl 2 /^^7-;Ml 0 : 1]) ; FAB-MS : (M 
+ H ) + = 3 1 6 0 
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liW4 7 : 6 - r s j a )i 7f: - )v - 4 - ( 3 - ;^ p u - r ^ u y ) - 7 h - e 

DQ[2,3-d]-tf U Syy 

6 - x f ^ y ^ - - 7 H - t° n n ( 2 , 3 - d ) t° 'J iy>9 Omg ( 0.2 8 
5 mraol ) fcit/ry^-T^ 5 g £ 1 2 0 c Ct4 8 B# 53 JP g& *t 4 • R J6 » ft t 
'J # /!✓ S- JP i . Jfc ^ T . *i S- H IS « 86 L . » * » IB T y'J^y/M^C 

a m l . snwcsft^f i/y/^?;-^/THF (2 1 0 : 35 : 1 0 > r 

. PRx^/PtfJ-CBIfftT. HSft^ft £ # & ; HPLC : t Ret (Grad 20 ) = 8 
.1 ;TLC-R f =0.18(CH 2 Cl 2 /^^y — /Ml 0 : 1 ]) ; it^SibM S 
: (M + H)+=288.0 6 6 9 ( If it {( 288.0652) 0 

B'J Stli, at a ft ft (i . TfioiifcLtftJ : 

T H F 6 0 ml^ , 6-*;^'^y-4-(3-^PD-7^ ) Jy)-7H-t 0 n 
n [ 2 , 3 - d ] h° U 5 is y ( H ff» 4 2 # HS ) 2.1 6 5gtDMPU 1 OmliOi 
-&Sr*30*|BIJiaS-fr. 0t4T»9t4 (-faill) • & ^ T , N - * * 
U y 8 2 4 1 ( 7 . 5 mmolK 8B ^ T . T H F 1 0 ult^f V - 7'f P 
n*/M-b98 (7.5mo1) JiTtSo 0^7 l^fflft, IIN-^ 

f - /i^ ;P * U y 8 2 4 // l J: V - ^ f - A< 9 n n # * — h 9 8 1 u l & Jp £ 

h o S ^ ft £ 1 H# 19 fll fF L . & ^ T . £ft£^**iry*NH 3 ^ttW*jR7 0n 

i {z jp i. s . 3 w ia ft . a^ftusTiiti, a * * * t a r . 

L . 7j< ts i v g» ■ >f y - r o ^ j - )V t $t » L t . fl m ft ft £ » 4 . >fy-7 

jjW4 8 : 4 - ( 3 - ? P P - T - U J ) - 6 - :* ± )V T 5 7 # # - )V - 7 
H-b°PP[2,3-d]-^y Syy 

# y ^ <ff IZ T . yf;k7^ (x^y- ;^3 3%) 6ml*4-(3-? 
PP-r^yy)-6-xb^^^;P^-;l.-7H-b 0 pp[2,3-d]-b o y^ 
y>9 5rag( 0.3 OhoI) J 5 0tlt9 6eHiDitSo RJEiS'S'ftfcaSlfcSl 

ft Bt H P L C lz ft . yxf ;I/X^f^*tltf LT , ffi JB ft ft 5r 
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% %> ; HPLC : t Ret (Grad 20 )=8.6 ; TLC-R f =0.4 9 ( C H 2 C 1 2 / 
THF/X^y — ;M 6 : 2 : 1]) ; FAB-MS : ( M + H ) + = 3 0 2 0 

Ss ffl 4 9 : 4-(3-^no-T^yy)-6-b FP^r^^-f ;l^-7H-b Q 

on[2,3-d]-b°U gy> 

N 2 # H M T\ *Sftyf ^AT/^-^A 1 .4g ( 3 7mmol) £ s THF3 

0 0ml^4-(3-?Dn-7^ 1 Jy)-6-xf^y^;^^/k-7H-t°nn 
[ 2 , 3 - d ] b° U 5 is y 5 . 7 0 g ( 1 8 mmol ) (C ^ L T O SU £ & e 5 0 °C T 2 B# 

res at fp » . *i o oiitf oRjsa^fttaTL, lii^^^-f b^aLtifi 

4«*T3Bjac»U. K fll ( M g s o 4 ) L . ^ « a S T £ . >f V r o ^° y - 3&» 

t S S i L t , WHft^ft**** ; H P L C : t Ret (G rad 2 0 ) = 8 . 2 ; T L C 
— R f = 0 . 1 1 (CH 2 Cl 2 /^^7-/Ml 0 : 1]); MS : ( M ) + = 2 7 4 c . 
ltiW5 Q ; 4-(3-j ? PP-7^ l Jy)-6-^;K;l--7H-b°PP[2, 

3 - d ] - b° U § y y 

* 5^ L * 36 s 6 . llftvy^>1.9g(85%) Sr s SjMf 1 7 0ml* 

4 - ( 3 - ;^ u u - T - U / ) - 6 - b H - b u u [ 2 , 3 - d 

1 b° U 5 y 7 1 5 mg ( 2 . 6 ramol ) SlI £ . R JE £1 ^ ft * R T *C 2 0 B# 

res » ft h . jjc . dmpu2 oiit^^Rjea^fttjBi, i fx t i res at 

fp L . HyFlo^ILTiPiBtS , jPjaBJtSfift^f M P U ( 1 : 1 

) ( i m m ) 5 0mi + TS*atfHL.srii^4, 2 o <o r »t * ^ *> * . « it 

■ «S**5 it;tfi*T4Bft»L, SS « (MgS0 4 ) S$Si=20mli 

-C SR « « JB ^ 4 • ^ x ^ jv x - x co m M i r jfi K i 0 . StH ft 

; HPLC : t Ret (Grad 20 )=10.1 ; TLC-R f =0.24 ( C H 2 C l 2 /y 
^7-/1/(10 : 1 ] ) e 

H 86 W 5 1 : (R) - 6 - -[1 -7x^;l-xf ^ 

y)-7H-t°PP(2,3-d)t°'J s^y 

N 2 IIIT, n-7'?/-/H 0fflltfi4-?PP-6-xKyA;l/^-;k 
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-7H-t°nn-(2 l 3-d)t°y ( 11 4 1.3 ) 902 rag (4.0 mmol 

) fci^l (R)-7x-/l/-Xf ;l/T S V 1 . 1 2nl (8. 8 mmol) £ 1 5 0 °C T 

1 7«PMtff^ ( ft (± JgF I? L . au?iS4BSi(Et4i) . R JtS M & m £ 

& ; HPLC : t Ret (Grad 20 )=l 0.6 ; TLC-R f =0.4 9 (CH 2 C1 2 / 
y ^ y — /M 1 0 : 1]) ; FAB-MS : ( M + H ) + = 3 1 1 . 

HiM5 2 : (R)~6-^f /^7^^/^^^-4-[l -7x^/l/-Xf 
;PT^y]-7H-h°np[2,3-d]-h°y ^^'y 

# t T . * )l T S > (^^y—;U-^3 3%) 4mlt 6 - xb^y 

# ;k 3jf ~ )V - 4 - [1 (R)-yx-;k-x^;l^TS y ] - 7 H-t°no(2 ,3 - d 
)-t°y Sy^l 5 5 mg ( 0 . 5 0 mmol ) & ± N a C N 2 . 5 mg ( 0 . 0 5 mmo 1 ) 
^ 5 0tt3 O^riJDitSc R J£ M & ft Sr T H F lz j§ ft? $ if . ^ <I ^ y\< 2 5 m 1 

%mt, ss§i=2 5muti*n^ff o 0 # ^ *t is a & r jr t . * a -r 

5 • iTHFBi^llXf /H^SeSU, m m it Hr ft £ » & ; HPLC : 
t Ret (Grad 20 )=8.3 ; TLC-R f =0.3 1 (C H 2 C 1 2 /^ ^ 7 - /M 1 0 : 
1]); FAB-MS : (M + H ) + = 2 9 6 . 

m m & 5 3 : t ta <o ^ ft ts . * m m * t la « ^ ^ m t m at 1 1 -c » 6 a £ 

a) ( R ) - 6 - A )V A ^ A )V - 4 - [ 1 -yx-/^-x^/^T$y)-7H-h°n 
n(2 ) 3-d)t°'Jiyy, 

b) ( R ) - 6 - > T y - 4 - [ 1 - y x x )V - x ;L 7 > 5 y ) - 7 H - b : ' n a [ 2 , 
3 - d ) b° y S y y [ ± IB it ft a ) 3&»6»4£fc#'C&i] . 

c) 4-(3-?nn-7^ ) jy)-6-y7y-7H-t°nn(2,3-d)t°iJ 

S^y(Sft«4 7tiB*<0ft^»^feftS;t4«t* J ; * tt « 5 4 # JH K 

d) (R)-6-^;^5;^-4-[l-yx^;^-x^^r5y]-7H-t°nn[ 

2 , 3 - d ] t y 5 y'y, 

e) (R)-6-r$yy^;L-4-[i-yx^;i^-x^^r5y]-7H-b o n 

S 4 ] . 
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f) 6-T5y^^^-4-(3-^nn-T-yy)-7H-b°nn[2,3-d 

] b° u 5 y y [ 3i 7u w r s y ft iz ± o n w 5 o k 1 b m co ft m n & n t 

g ) 4-(3-?pp-T — yy)-6-(S^y^/PT5y-y^/t')-7H-b 0 P 

0 [ 2 , 3 - d ) tr y s x y . 

h) 6 -(y7f /L'TJ y-^^;^)-4 - [1 (R ) - 7 x ^ii/-xf ;P7 S 7 )- 
7 H - b° P P [ 2 , 3 - d ] b U 5 -J y . 

1 ) 6-(t c ^7yV-^f/H-4-(l (R)-7x-^-xf;^ri;)-7H 

- b p p ( 2 , 3 - d ] b° U 5 V y . is ± . 

j ) 4-(3-?nn-7» ) Jy)-6-(tX7y7-^f;W-7H-t°nn( 

2 , 3 - d ] b° U 5 V y e 

jttW 5 4 : 4-(3-^nn-T-y7)-6-^T7-7H-bnp[2,3 

- d ] b y § y y ( liM5 3 c # hs ) 
6-rsy*;V*-/P-4-(3-?nn-r - U y ) - 7H-b°pp[2,3- 

d ] b° U 5 V y ( m M 4 7 # JB ) 1 . 0 4 8 g ( 3 . 6 mmo 1 ) is J; N , N - V * 

+ )V - T -b h T 5 V 0 . 7 m It . * >- ft U > 1 3 ml £ M £ S 0 Ifit 1 

i3 i 1 0 0 °C T 4 ^ if ff ft . R JtG S ^f«*ffii»NaH C O 8 ft ft & A 

SfKxf /^tftEii ( 3 x ) L. ^Iffl^iftNaH c o 3 H, 7k 45 J: V A 
« * T iife » L . S£ » (Na 2 S0 4 ) 5 it . «iLT, H fls S » £ . # ^ A ? p V 

h ^ 5 7 < - ( s i o 2 ; SBxf-zH is i ffl. £ j& % * ^ x + )V x - x )V is i 

-N^rifyttfC«fPUT. llft^JftHIS ; m. p. 284-287 °C ; TLC-R 
f = 0 . 7 1 (CH 2 Cl 2 /^?/-;Hl 0 : 1]) ; HPLC : t Ret (Grad 20 ) = 
11.8, 

mmm 5 5 : 4-(3-ypp-r-yy)-6-yb^>-y^/i--7H-b o p 
p [ 2 , 3 - d ] b y 5 s£ > 

yXf ;I/X^f ^5ml*4 - (3 -?no-T — U 7 ) - 6 - b Fo^fy^f^ 
-7H-bPP[2,3-d]b°y 5 y> ( Jfi M 4 9 # 3§ ) 82. 5 mg (0.30m 
mo 1 ) 7/^>T, Hlft'm 4jul (0.1 5 mmo 1 ) £ Jp i 
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0 °CT 1 8 m F3 J: Tf R T *T 1 8HHIffft(-^4 - (3 -i'nn-r-'J/)- 
6 - 7" n ^ ^ f ;k - 7 H - b° n n ( 2 , 3 - d ] b° U Sy'y), y^y-;^2ml£;8tl 

1 S • i^a-&**2^p|Biat#PL, tbO^Ax^yi/^b ( ^ y - )V tp 5 . 

4 m ) lii^iTt^ i s m la ft . ^-^ft^K^JtasL. ss^?y-;w; 

i«U ^ y # 2* ^ * an * . a-&ftt<fe«»*tc=Sr44TaS«Sii:*, i ^ 1» * 

Hn7h/?7-f-*?A(SiOp CH 2 Cl 2 /x^y—/M2 : 1 ] ) CO If 
a. B < . CH 2 Cl 2 /x?7-;^ [2 : 1 ] T m Hi L , m fit L . S«xf;k/i/' 
x^^x-T-^/^^f^^T^^LT. *H ft ; n.p. 2 2 6 - 2 3 0 
°C; TLC-R f =0.59(CH 2 Cl 2 /y^y-;Ml 0 : 1]); HPLC : t R 
e t (G rad 2 0 ) = 9 . 7 0 

ggflfiffl 5 6 : 6 - (N - tert. - y" f~ ;P - # >K A )V ) - 4 - (3 - g U O - T 
y) - 7 H-^PP[2 ,3 - d]t^'J Sy> 

D M F 5 ml t , 6-^;k^^r^-4-(3-^nn-T^Uy)-7H-b°nn 
[ 2 , 3 - d ] t? U 5 y ( Hfifi #U 4 2 # H§ ) 1 4 4 mg ( 0 . 5 0 mmo 1 ) t3 i V ter 
t.-yf/PTSyi 1 6 ju 1 ( 1 . 1 mmo 1 ) CO Jg iff t s yXf/i^yTy^X^^- 
b ( Aldrich ; Milwaukee/USA) 1 1 4 ju 1 ( 0 . 7 5 mmo 1 ) £ Ju £ S e 4«Bi, 

r a ^ n * * * ta?A^, 30 # lau « ff t . tacrati. sany- 

/yXf/^X-f/K'iitilLT, ■tHft'&WSWfi ; HPLC : t Ret ( Grad 20 
) =1 1.4 ; FAB-MS : (M + H) + = 3 4 4 5 

HiM5 7 : 4-(3-^pp-7^yy)-6-(N,N-yyf;i-7^y-y 

f/l/)-7H-epn[2,3-d]b°'J ^ > > 

y^y^/Hiniisii/DMPu i mi + . 4-(3-/ ? nn-r- ) jy)-6-^ 

;l/ S 11/ - 7 H - t° n n ( 2 , 3 - d ] t° U S y y ( ft #"J 5 0 # Hg ) . y'y f 

5 y ( X ^ J - )V * 3 3 % ) fcJ:Vitl5 0^1 ( 0 . 8 8 mmo 1 ) 5 0 
tt l^HIItS, & ^ r . 7*-^7y;H^2 OmgJ jDi, M & m £ 5 0 °C 

t- * « >fb ^ fi . m « * ir ai l . y * y - a- t + # t a » l . r H * « » ^ 4 • a 
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( MgS O 4 ) S * 



/K10 : 1—8 : 1 ))t i •) , WH-fb^ftriW-S ; TLC-R f =0.0 6(CH 
2 Cl 2 /^7-/KlO : 1]); HPLC : t Ret (Grad 20 )=7.2 o 

a) 6-^;t/*'^y-4-(3-;nn-7^ 1 J/)-5-^f;l/-7H-b 0 nn 
(2,3-d]t°y Syy, 

b) 4-(3-^nn-r — >J / ) - 6 - * /^S ;^ - 5 - ^ f ^ - 7 H - b° n n ( 
2 , 3 - d ] b° U S y> , 



c ) 4 (3 



^ f - ;l/ 7 H 



b° o n [ 2 , 3 - d ) b° U 5 i? > , 

d) 5-*/^^y-4 -(3-?nn-T-y/)-6-^f ;l/-7H-t°nn 
( 2 , 3 - d ) t° y s y y , 

e) 4-(3-?nu-T — 'jy)-5-*;PS;P-6-^f ;l/-7H-tno( 
2 f 3 - d ] b° y 5 v y , $5 £Xf , 

f) 4-(3-?HU-T — >jy)-5-t KP^fi/^f ;l/-6-^f;P-7H- 

t°nn(2 ,3 - d)t:'J Syy, 
iiM5 9 : ^ ft a 8 # ?° zk 



i * r -fe jv iz o # iff m co m % #u t f e te <?) ^ i <n it m <n 1 o £ w s& j£ # t u 



* » JxSt 



a A 3f 



? 7 h - X 



1 2 5 0 g 
1 8 0 g 
1 2 0 g 
8 0 g 
2 0 g 



;P 3t « » 2r ffl ^ T k H t ^ ft 0 .3 3g»S-lf 5f y*7-fe;K:A^4 e 
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liW6 o : t&fiymv 

1 # r -fe /t/ K o S IfT 3zB <Z) n m M K f S » <Z> S I <?)ik^m<n 1 o * W 3& J£ # U 
0.0 5 g ^" A, *C =5: & s 5 0 0 0 t 7 f y * ;Mi , T i£co £ d ^Mmi- & : 

* IS # 2 5 0 g 

9 ^ U ^ U n — 2 'J y b /!✓ 

if I/^^'i =r— yW Gattefossd S. A.. Saint Priest France) 4=>lZ!RflB -ti:^ 

0.4 1 9 R^7f y^Tt/I/CAtll) o 

iM_6 1 : tt^y^^ 

1 # r -fe ^ o £ ml a £0 II M lz IE ffi <7) 5e I 4fc ft o 1 o £ * S& rife 4> i: L T 
0.0 5 X, T 2: & . 5 0 0 0 R^f7f y*7-b;Hi, T 12 tf) i 3 » it ~t S : 

ffl 8 

tH)S^ 2 5 0 g 

PEG 1 U y MP 

7^-^80 1 U v h )V 

»Jt^r&:*Sftfi£**»»Ls PEG4 0 0(» 38 0^fc»4 2 0tfOM r ** 
tS^'JXf 4 2 0. Fluka, Switzerland) j;^7^ - ^ (» 

gffil)8 0 >Jt^yXf l/yy/K^y^y^^l/^h, Atras Chem. I nd . 

Inc. ,USA, .Fluka, Switzerland*;: «fc 9 ffiffi § tl 4 ) ttBSSt, S fl 8t » IS 
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INTERNATIONAL SEARCH REPORT 



Intern? ii Application No 

PCT/cP 96/02728 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC 6 C97D4S7/G4 CG7D471/14 A61K31/5Q5 CQ7D2Q7/34 C07D471/04 
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According to [ntemahoaal Patent Clasailicatiori (IPC) cr ta both national claasiiication and IPC 



B FIELDS SEARCHED 



Minimum dc cum en B tier searched (dassificaton system followed by classification symbols) 

IPC 6 C97D A6LK 



Documentation Marched Other in an minimum documentation to the extent that such documents are included in the fields searched 



Electronic data bate consulted during th« international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 



Citation of doCUir.ent will indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Line nouvelle 
a action 



CHIMICA THERAPEUTICA, 

no. 6, 1971, PARIS FR t 
pages 427-438. XPOO2O16I20 
J. P. MARQUET ET AL. : "Sur 
serie d'analogues puriques 
antimitotique : relations 
structure-acti vi te * 
see tables II and III 



SYNTHESIS, 

no. 3, 1979, STUTTGART DE, 
pages 217-18, XP002O16121 
RR.J. HATTSON ET AL. : "Selective 
N-L -methyl ation of 2-ann no pyrroles with 
sodium hydride and dimethyl sulfate" 
see compounds 4d and 4g 



1.15 



22 



Further documenu are listed in Uie continuation of box C. 



Patent family members are listed in annex. 



* Special categories ol a ted documents : 

'A.' document defining the general state of the an which is not. 
cona acred ta be of particular relevance 

"E" earlier document but published on or after the international 
filing cute 

"L" document wtich, may throw doubts on priority daimfs) or 
which ts cued to establish the publication dste df hum hrr 
citation or other special reason (as specified) 

*Q' document relemnj to an oral disclosure, use, exhibition or 
other means 

"P* document published pnnr to the international filing date hut 
J4«r than in* pnoniy date claimed 



V later document published after the international filing date 
or priority date and not in conflict with the application but 
a led to understand the principle or thecry underlying the 

invention 

r X" document of particular relevance; Iht claimed invention 
cannot be considered novel or cannot be considered *' 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance, die cliimed invention 
cannot be considered Co involve an inventive step tthen the 
document is combined with one or more Other such docu- 
ments, .'such combination being obvious to a person skilled 
in the an. 

document member <>f the came pateni family 



Date of ihf actual compieuon of the mteTnauonal search 

16 October 1996 


Dale of mailing of the international search report 

23.10.96 


Name and mailing addrees of lh* iSA 

European Patent Office. P.B. 5818 Patentlaan 2 
TnL - 2280 HV Rjjswijk 
Tel. ( t 31-70} 3+0-2CKO, Tji. 31 651 cpo nl, 
, FaxC + H*7D) 340^016 


Authorized officer 

Alfaro Faus, 1 
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Intern- ial Apphcaton No 

PCI/cP 96/02728 



C.[Conlinuafloa) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with imfc cat on. where appropriate of the relevant passages 



Relevant to claim No. 



X,P 



X.P 



W0,A,95 19774 (WARMER- LAMBERT) 27 July 
1995 

see claim 1 

W0,A>95 1997D (WARNER-LAMBERT) 27 July 
1995 

see claim 1 

EP,A,0 682 027 (CIBA-GEIGY) 15 November 
1995 

see page 4, line 5 - page 5, line 43; 
claim 1 



1.15 



1,15 



1.15 



Form PCT,1SjV21(I (contiouatioa of second sheet) (July |*?2 . 
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INTEHNATTDNAL SEARCH REPORT 


Inl tjonii application No. 

PCT/EP 96/ 0272S 


Box I Observations where certain claims were found unsearchable (Continuation c 


f item 1 of fir«t thee*) 


This international search report has not been established in respect of certain claims under Article l7(2X») for the following reasons 



Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claim 18 is directed to a method of treatment of (diagnostic 

method practised on) the human/animal body, the search has been carried out 
and based on the alleged effects of the compound/composition. 

Claims Not.: 

because they relate to parts of the international application that do not comply with the preicribed requirements to such 
an extern thai, no meaningful international ttsaicti can be carried out, specifically: 




3. |_| Claims Nos^ 

because they are dependent claims and are not drafted in accordance with the second and third scnimwi at Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Contnuatiort of item 2 or first sheet) 



This international Searching Authority found multiple inventions in this intemalkmal application, a* follows: 



1. | | As ail required additions search fece *ere timely paid by the applicant, this international search report cn vers ill 

searchable claims. 

2. [^] as all searchable claim! vould be searches without effort justifying an additional fee, this Authority did invite payment 

of any additional fee. 



3. Pn As only seme of the required additional search fees were timely paid by the applicant, this international search report 
covers only these claims for which fees were paid, specifically claim* N««.; 



a. | | No required additional search Fees were timely paid by the applieanL Consequently, fill* inuraitlcnal search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Not: 



Remark on Protect The additional search fees were accompanied by the applicant's protest- 

| ] No protest accompanied the payment of additional search fee*. 



Form PCT;iSA/2lO (continuation of first sheet (1)) <July 1992) 
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